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THE DELL SYSTEM* 310 
20 MHz 386. 

The best combination of performance* 
an J value available in its dais, 

STANDARD FEATURES: 

■ Intel H0386 mictopmeesior running 
at 20 MH:. 

* Choice of 1 MB, 2 MB, or 4 MB 

of RAM* expandable to lb MB {using 
a dedicated high-speed 32 - hit memun, 
slot). 

- Advanced Intel 82385 Cache Memory 
Cotaruller with 32 KBoflugti speed 
srutk RAM cache. 

* Page mode interleaved memory 
architecture. 

■ VGA systems include a high perturnv 
iince 16'bit video adapter- 

* Socket for 20 MH; Intel 8038? 
or 20 MH; WRITER 3167 math 

coprocessor. 

* 5.25" L2 MB or 3 .5" 144 MB diskette 

drive. 

' Dual diskette and hard drive controller. 

* Enhanced 101-key keyboard 

* I pi mil lei and 2 serial putts. 

* 200-watt power supply, 

* H industry standard expansion slots 
(6 available). 

•*Utistr fur us bw us iStoMfrirh, 

ExtemkdSmwtf PlanJnTcmyiiurtniii^ZSl, 

40 MRTTL Monochrairu; System. S3,699 
40 MB VGA G>ltIT Plus System $4,3 99 

100 MB VGA Color Plus System 54,699 
100 MB Super VGA CUf System $4,799 
(800x600) 

Prices reflect ] MB of RAM, 150and 
322 MB configurations also available. 

•IVrfunnflnct EhhtinennattK {Systems 325. 

3JO, JIAimcI 110 }r in'lfiiu rjurjlnl mcjrfrvb- 
»f mermn> ?S4 KB of menuny is resm.*d! for 
t*« in the system ta eniitffiee performance. 

4 MB (imi^ndtionj mi ail Systems, 

C-uii fr.n fmi mjf. 


THE DELL SYSTEM® 316 
16 MH^ 386SX. 1 " 

Expwmiablu. affordable access to 386 
architecture, 

STANDARD FEATURES: 

* Intel 80386SX rnkroprocessor running 
at 16 MHz. 

* Choice of 1 MB, 2 MB, or4 MB 

of RAM* expandable to 16 MB [8 MB 
on the system board), 

* Page mode interleaved memory 
architecture. 

* VGA systems include a high perform 
antic 16-bit video adapter. 

* LIM 4.0 support lor memory over l MB. 

* Socket for 16 MHz Intel 803B7SX 
math coprocessor 

* 5,25" 1.2 MB Of 3.5" 1.44 MB diskette 

drive. 

* Integrated high performance hard disk 
drive interface and diskette comidier 
on system hoard, (ESDI based systems 
include a hard disk controller.) 

" Enhanced 101 key keyboard. 

* 1 parallel and 2 serial ports, 

* 200-watt power supply, 

* 8 industry standard expansion slots 
{7 available), 

■♦Lrtisj! far Os |uu' cb 

A Lththied Smiir Ptun pricing stam of 4234, 

40 MB TTL Monochn jme System $ 2 .699 
40 MB VGA Goloir Plus System $3,199 

100 MB VGA GjJor Plus System $3,799 
100 MB Super VGA Coltjr System $ 3,899 
(800x600) 

Pnces reflect l MB of RAM, 150 and 
322 MB configurations also available. 


THE DELL SYSTEM® 220 
20 MHz 2S6. 

It’s fester than many 386 computers. 

But selling for much less.The Eiotpnnt 
is small, too, 

STANDARD FEATURES: 

* 80236 micttjptocessor running at 
20 MHz. 

* Choice of 1 MB, 2 MB, or 4 MB 

of RAM* expandable to 16 MB (8 MB 
on system board), 

* Fbge mode interleaved memory 
architecture, 

* LIM 4-0 support for memory over l MB. 

* Integrated diskette and VGA video 
controller un system board, 

* Socket for Intel 80Z87 math coprootasnr. 

* One 3,5" 1,44 MB diskette drive. 

* Integrated high performance hard disk 
interface on system board, 

* Enhanced 101 key keyboard. 

* I parallel and 2 serial pom (integrated 
on system board), 

■ 3 full-sized 16-bit AT expansion slots 
available, 

•*Le«se form Iowan SKHMiiwith- 

^ Enendai Service Plan pruinR starts ut $264, 

40 M R VGA Monochmme System $2,999 
40 MB VGA Color Plus System $3,299 
100 MR VGA Monochrome System $3,599 
100 MB VGA Color Plus System $3,899 

Prices reflect 1 MB of RAM. External 
5,2 5" L 2 M B d iskette drive ava stable, 


THE NEW DELL SYSTEM'"2l0 
12.5 MH1286, 

The price says this is an entry-level system. 

The performance says it‘s a lor more. 

STANDARD FEATURES: 

■ Intel 80286 microprocessor running 
at 12,5 MHz. 

* 512 KB, 640 KB,U I MB, or 2 MB 
of RAM expandable to 16 MB {using 
6 MB on system board), 

* Socket for Intel 80287 math 
coprocessor. 

* 5,25" 12 MB **3.5* 1.44 MB diskette 

drive. 

■ Integrated diskette and high perform¬ 
ance 16-hit VGA video controller un 
system hoard. 

■ UM 4.0support for memory over 1 MB. 

* Rige mode intederived memory 

architecture, 

* Integrated high performance hard disk 
interface on system hoard. 

* Enhanced 101-key keyboard, 

* I parallel and 2 serial ports, 

* 3 full-sized 16-hit AT expansion stats 
available. 

**Lnax far as law us $64frn«nlfi. 

A Extarofed Stroke Pkmjmrrng starts at £ 190. 

20 MR VGA Monochrome System $ 1,699 

20 MB VGA G)lur Hus System $!, 999 

40 MB VGA Morxjchmme System i 1,899 

40 MR VGAQatar Flus System $2,199 

Prices reflect 512 KB nf RAM. 

+1640 KB vmiiins trfdie above systems 

are available for an additional $80. 

100 MB conftguraticms also available. 


All prices and spedHeatbans ;in.- suhjeLi iu change without ntsice. Dell eflravn he n;spc*isiWe fur errors in ryp* H^raphy c* f+yrtugraphy, •’‘Riytmenta 
based cm a 36-month open-end lease. 1 Leasing arranged hv Leasing Group, toe-1 n Canrida, eturfigufations artd prices will vary- Mtetwoft, MS, 
MS-LX3S jivJ XENIX are tn^istere-d craJomrki L iwned Ity Microsoft Cnrp. Intel is a rc^srercd tr aaetna rk; 386 386SX lire u.idematks uf 

IntelCjorpunitkm. UNIX 15 a registered Imdeneirk ufATwI DfcU UNIX System V tebased on IhU IdtACTI VESystemsCbrpdmrtceiS 386/ix. C¥ 

Signifies nmierruirta uf endrlesurht-r than Dell Computer Corporation, ^Service provided by Xerox CorporatKin. Service in remote locations 
will incur addUmnul travel chat#* ©1989 DELL COMPUTER tX3RPORATlON ALL RIGHTS RESERVED. 



THE DELL SYSTEM 325 25 MHz 386. 

When you need a truly high-performance 386 computer, this is it. 


STANDARD FEATURES; 

■ Intel 80386 microprocessor running at 25 MHz, 
- Choice of I MB, 2 MB or 4 MB of RAM* 

expandable to 16 MB (using a dedicated high- 
speed 32-bit memory slot). 

* Advanced Intel 82385 Cache Memory 
Controller with 32 KB of high speed static 
RAM cache, 

* Page mode interleaved memory architecture, 

* VGA systems include a high performance 16-bit 
video adapter, 

* Socket for 25 MHz Intel 80387 or 25 MHz 
WEITEK 3167 math coprocessor. 

* 5.25" 1,2 MB or 3,5" 1,44 MB diskette drive, 

■ Dual diskette and hard drive controller. 


* Enhanced 101-key keyboard, 

* l parallel and 2 serial ports. 

■ 200-watt power supply. 

■ 8 industry standard expansion slots (6 available), 

**Leose for as tow as $ i99/mOTJlh, 

AExtenrft'dl Service Plan pricing starts ui $370. 

40 M B VGA Monochrome System $ 5,499 

100 M R VGA Color PI us System $6,2 99 

100 MB SuperVGA Color System {800 x 600) $6399 
150 MR SuperVGA Color System (800x600) $6,899 

Prices reflect 1 MB of RAM, 322 MB configura¬ 
tions also available. 

All systems are phaajgrufoted uita urfrimid 1 exrms. 


ADGODENO. 11EJS 
































SO HOW COME 
YOU NEVER CALL? 









































































Technically speaking, the Dell 
System" 325 is the most advanced 
386 *' computer weVe ever built. 
And, according to PC Magazine, 
its one of the most advanced 386 
computers they've ever tested. 

In benchmark after 
benchmark, the 25 MHz Dell 
System 325 ran circles around 


THE FIRST PERSONAL 
COMPUTER THAT'S 
REALLY PERSONAL. 

Of the more than 150,000 
personal computers we've sold 
to date, each one has been 
individually configured to fit 
the needs of its owner. 

The System 325 takes that idea 


to its logical extreme, 

Bar example, it runs either 
MS'DOS/ MS'OS/2, or our own 
Dell UNIX*System V Which is 
compatible with AT&T’s System 
V Interface Definition. And the 
world of XENIX • applications. 

If speed is of the essence, we 
can include an optional Intel" 




a field of 386'based 
system . A field that 
included the 
Compaq 386/25, 

A show of prowess 
that earned the System 
325 PC Magazines 
Editors Choice award. 

It was a goal we set for 
ourselves from the very 
beginning. And an 
objective anyone with a 
penchant for power and 
performance can 
appreciate. 


80387 or WEITEK3I67 

math coprocessor. And 
since nothing about this 
system is lightweight, the 
standard mass storage is 
a 100 MB hard disk drive. 
Or we can configure it 
with a 40, 150 or 322 MB 
hard drive. 

As you might expect, 
the output is j List as 
intense. You can choose 
between VGA mono' 
chrome with 


THE DELL386 SYSTEM 325 
HAS A 25 MHz CLOCK RATE, 
CACHE MEMORYCONTROLLER, 
IDE OR ESDI HARD DISK DRIVE, 

=mode interleaved memory, 

AND 100% COMPATIBILITY WITH 
MS-DOS,OS/2 AND UNIX SYSTEM V. 



















































just how they’re sold hut how 

MAYBE YOU 

they’re supported. 

SHOULDN'T BUY 

Overkill was one description 

ONE AFTER ALL. 

used in a recent PC Week article. 

No matter how many reasons 

Perhaps. 

we give you to buy a Dell system, 

But then, we think you’ll 

sometimes it makes more sense 

agree, when something goes 

to lease one instead. 

wrong, you want as much help 

Whether you need a single 

as possible, right? 

computer, or an entire office 


paper-white screen, VGA Color 
Plus, or Super VGA for high 
resolution colors displayed on a 
larger screen. 

Even though the 325 gives 
you all this performance, it still 
leaves you six open slots for 
whatever else you might want 
to add. 

And once you’ve told i 

us what you want, we’ll 
make sure what you want 
works—by burning-in the 
entire system unit. 

COMPUTER 
RETAILERS ARE 
NO KNOWS. 

There are some good 
reasons computer retailers 
won’t know much about 
the System 325. 

First, with all the new and 
increasingly sophisticated 
systems they have to keep up 
with on a daily basis, you ' 
can hardly expect them to 
know everything. 

Second, because Dell sells 
direct. 

Which means you now have 
the unique opportunity to talk 
directly with the people who 
make them. And ask things like, 
What is page mode interleaved 
memory ?” or, “How much SIMM 
RAM should 1 add?” 

In other words, the kinds of 
details that are important to 
people who make computers and 
people who use them. 

So dealing direct not only 
can save you up to the‘35% 
mark-up, but 100% of the 
frustration. 

WE COME WHEN 
WE'RE CALLED. 

One of the things that very 
clearly sets Dell systems apart 
from other computers is not 


BEST OF ALL, 
YOU WON'T HAVE TO 
EXPLAIN TO A 
COMPUTER RETAILER 
WHAT ALL 
THAT MEANS. 


Which is why every Dell 
system comes with a toll-free 
technical support line and self¬ 
diagnostic software. We’re able to 
solve 90% of all problems right 
over the phone.The other 10% 
receive next-day, deskside service. 
Thanks to our new alliance with 
Xerox Corporation. 

And you get all this help for 
a full year— whenever you need 
it—at no extra charged 

As you’ve probably guessed, 
one of the things that drives us 
most is customer satisfaction. 

So we’d like to give you the 
ultimate guarantee: 

Try a System 325 in your office 
for a month. Run your toughest 
applications. Put it through its 
paces, at your pace. If you’re not 
completely satisfied, send it back 
anytime within 30 days. And we’ll 
refund your money. 

No questions asked. 


full, there is a leasing plan for 
your business that is just like 
100% financing. 

And just as we can custom 
configure your computers, we can 
see to it you get a custom designed 
lease plan to fit your exact business 
needs. 1 A fact that has not gone 
unnoticed. Especially by the 
Fortune 500. Over half of whom 
now own or lease Dell systems. 

And just as we welcome 
their business, we welcome your 
business, too. 

Just call us, toll-free. And don’t 
be afraid to ask us the tough 
questions. 

That’s the part we like best. 


DELL 


COMPUTER 


CORPORATION 


TO ORDER. CALL 

800-426-5150 

IN CANA LA, CALL 800-387-5752 
IN GERMANY. CALL 06103/701100 
IN THE U.K.. CALL 0800 414535 


Circle 91 on Reader Service Card 



















powej^J .The most advanced 
What else would you expect 



PC MAGAZINE, January 1989, 

"In a field of powerhouse machines 
there can only he one winner, and 
ALR's FlexCache is it." 

INFO WORLD, July 1989, 

"ALR Systems Unleash 486 Power. The 
PowerCache 4 shines in the CPU- 
specific portion of the InfoWorld Auto¬ 
mated Benchmark Test, gaining a score 
of 163." 

PC WEEK, July 1989, 

"Based on a series of benchmarks run 
last week on Advanced Logic Research, 
Inc.'s prototype 486 desktop system, 
ALR will enter the 486 market with a 
hang." 


At ALR, we will never rest on our laurels. We strive to be the best, as 
proven by our past achievements. Now with the introduction of the 
new ALR PowerCache 4™, we’ve designed a system that is far 
beyond comparison. Again, we have taken PC-microprocessing power 
a step further by designing a unique proprietary PowerCache 4 cache 
controller using ALR’s custom ASIC chips which deliver the fastest 
processing speed ever. 

More important, PowerCache 4 is the first PC to fully utilize 128-bit 
burst mode and a ’’read and write-back" 128KB cache design, provid¬ 
ing a better than zero wait state performance as compared to the i386. 
Furthermore, the ALR PowerCache 4 is 100% IBN^PS/2™ Micro 
Channel™-compatible supporting bus mastering devices and giving 



ALR Ml30 

Desktop 

ALR Ml50. M350 

M650 Floor-Standing 

IBM M70-A21 
Power Platform ,M 

CPU 

25 MHz i486 

25 MHz i486 

25 MHz i486 

Bus 

MCA 

MCA 

MCA 

External 

Cache 

128 KB cache 

Read and Write-Bock 

128 KB cache 

Read and Write-Back 

None 

Video 

640x480 

640x480 

640x480 

Opt. on 
board 

1024x768 

1024x768 

None 

I/O Slots 

6 expansion slots 

6 expansion slots 

3 expansion slots 

Storage 

Expansion 

4-3 1/2" 

1- full height 

2- l/2*-height 

2-3 1/2" drives 

3-3 1/2* drives 

Disk 

Capacity 

130 MB-260 MB 

150 MB-650 MB 

Starting at 

110 MB 

Price 

$9,990 

$11,490 

$12,990 












California Anza-Borrego 
Desert State Park 

(Cannonball-shafted sandstone, 
These concretions are 
formed of onion-skin layers of 
minerals resistant to erosion.) 


i486 system in the world. 

from the leader in 386 technology. 


♦ r - 

you a more efficient system for a variety of multi-user and fileserver 
applications. Like most ALR computers, the PowerCache 4 is a truly 
balanced system. The fastest power is achieved by enhancing our 
PowerCache 4 design with the industry's fastest disk drives and inter¬ 
face. The PowerCache 4 systems come standard with a high-speed 
15MHz ESDI and 32 KB hard disk cache on the disk controller. 

What more could you possibly need. 

It’s no wonder ALR remains ahead of the pack with our innovative 
design expertise. As far back as 1986, we’ve been recognized in the 
industry as a leader in performance. Recently, the highly acclaimed 
386/220 won us "Best of 1987" from PC Magazine. 1988 brought us 
the honor of receiving the PC Magazine Award for Technical Excel¬ 
lence for designing the industry's most advanced cache architecture. 
As for 1989 we've already begun to excite the industry with the 
PowerCache 4. 

Now, what else would you expect from a company who is so com¬ 
mitted to innovation and high-performance technology that we take 
you a step beyond. At ALR, we are concerned with your processing 
needs. Our technical support staff is available to assist you by one 
simple phone call. All our systems are backed by a one year war¬ 
ranty. Call today for more information on the new PowerCache 4 and 
the name of an authorized reseller nearest you. 

1-800-444-4ALR 



Main Memory 


PowerCache 4 is the first PC to fully utilize 
128-bit burst mode and a "read and write¬ 
back" 128KB cache design , providing 
better than zero wait state performance as 
compared to the i386. 




lafti 


A 

Home of the World’s First 386 PC 
W Advanced Logic Research Inc. 


Advanced Logic Research, Inc. 

9401 Jeronimo Irvine, CA 92718 
(714) 581-6770 FAX: (714) 581-9240 
For our Canadian office: 

1-800-443-4C AN 
For our UK office: 

0 635-521 844 FAX: 0 635-521 844 
For our Singapore: 

(65)258-1286 FAX: (65) 258-1285 


ALR and Advanced Logic Research. Inc. are registered trademarks. PowerCache 4 is a registered trademark of Advanced Logic Research. Inc. IBM and PC. PS/2. Micro Channel are registered 
trademarks of International Business Machines Corporation Intel, 386 and i486 are registered trademarks of Intel Corporation 
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Studio/1, Electronic Arts * 
decolorized version of Studio/8 
Describe Word Publisher, 
an OS/2 word processor from 
Lennane Advanced Products 
SuperGluell, Solutions 
International's Macintosh 
utility 

Ami Professional, Samna 
combines word processing 
and desktop publishing 
POSTcard, an add-in card 
from Award Software that 
monitors your PC 


FIRST IMPRESSIONS 

90 Not Quite As Simple As 1-2-3 

by Andrew Reinhardt 
Release 3,0 of Lotus 1-2-3 has 
many new features and functions, 
but these improvements come 
with a price in performance. 



COVER STORY 
The 486s Are Here! 

by Paul Lavin 
and Michael E. Nadeau 
page 95 

Britain’s Apricot 
is the first to 
announce a complete 
80486-based system. 
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148 Product Focus; 

The Multiuser Solution 

by Howard Eglowstein 
and Stanford Diehl 
Multiuser operating systems have 
mainframe’Style connectivity. 

165 ALR Revs Up MCA 

by Bill Catchings 
and Mark L Van Name 
The MicroFlex 7000 is the 
fastest MCA clone 
that we’ve tested to date. 

173 Long Live the Low End 

by Roger C, Alford 
AST's 8-MHz Bravo/286 has 
both a small footprint 
and a small price. 
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by Don Crabb 
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the Mac and the PC. 
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by Bert Tyler 
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The World on CD-ROMs 

by Jerry Pournelle 
Jerry also looks at WORM 
drives and uninterruptible 
power supplies. 

117 The Unix/bin: 

Unix on Personal 
Computers: Why and How 

by David Fiedler 
There are some good 
reasons to install Unix 
on a personal computer. 
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On the Road Again 

by Wayne Rash Jr . 

Who says portables have 
limited capabilities? 
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Disaster Recovery 

by Don Crabb 
Don's hard disk drive goes 
down, and getting back 
to work takes some doing. 
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Talking to OS/2 Developers 

by Mark J. Mi nasi 
Views on OS/2 from Dave 
Nanian, Doug Hamilton, 
and Martin Heller, 

143 Networks: 

The Mailman Cometh 

by Mark L. Van Name 
and Bill Catchings 
Like traditional mail. E-mail 
involves the delivery, storage, 
and security of messages. 


4 BYTE * SEPTEMBER 1989 


COVER PHOTOGRAPHY: PAUL AVIS © 1989 





























189 A HyperCard for the PC 

by Bob Stepno 

Brightbill-Roberts's HyperPAD 
brings Mae-like programming 
to DOS, 

197 Arriba: The Painless PIM 

by Lament Wood 
Good Software’s personal 
information manager is easy 
to use* 
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database systems. 
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by Tom Thompson 
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MiciusuflC S.l 


In an industry that evolves practically over¬ 
night it's tough to stay ahead of the crowd. 

You need tools that not only give you an 
edge day-to-day, but open up endless possibilities. 

Tools that can only come from Microsoft. 

Combine Microsoft® C and Macro Assem¬ 
bler and you’ve got enough power to create pro¬ 
grams for MS-DOS* Wmdows and OS/2 systems. 

Whats more, you can do it all in record time 
because our renowned CodeView" 1 Debugger, 
Linker, Microsoft Editor, and MAKE utility work 
ingeniously and seamlessly 
together 

In other words, you’ve 
got the leverage of the most 
inventive and comprehensive 
tools around. 

When you develop un¬ 
der OS/2 systems, you've got 
options no one else can touch. 

Like multi-tasking. And blast¬ 
ing through the 640K barrier. 

In addition, Microsoft 
C and Macro Assembler can 
accommodate more third 
party add-ons than any other 
PC professional languages. 

Maybe that’s why the 
most popular applications on the market today 
were developed through the unique power of our 
C and Assembler: Lotus® 1-2-3? WordPerfect* 5.0. 
Microsoft Excel. And Aldus'* PageMaker.* 

So drop by your nearest Microsoft dealer 
soon. And start turning out the most airtight, fine- 
tuned code ever to touch a disk. 

After all, you’ve got the leverage. 



Microsoft Mticro Assembler 5.1 


iiM vpttans’ 



.COSE 

Fau ds ? a:< 




Microsoft 

Making it all make sense: 


Custnmerein the U.Sl. tall (SfXl) 426-9400- In Canada, call (416.) 673-7638. Outside North America, call (2061 
882-8661. ©Copyright 1989 Microsoft Gofiroation. All rights reserved. Micru&jft MS-DOS and die Micros (ft 
lt)gT> are registered teiderriiirlks and Making sf all tiuikf srrtw h a tedfinwk of Microsoft Corporation. 
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EDITORIAL ■ Fred Langa 


BYTE 



A Billion Bits 

OF BYTE 


BYTE enters 
its fifteenth year 
of publication— 
and you're 
the reason why 


T he following note was printed at 
the bottom of the first table of 
contents in the first issue of 
BYTE, back: in September 
1975: “From inception to press in seven 
weeks—'Surely a magazine creation 
record. Guinness please take notice." 

Of course, what really mattered 
wasn't BYTE's speedy birth, but the 
rocket-like start of the microcomputer 
industry itself and the rapid emergence of 
a group of technically advanced* sophis¬ 
ticated microcomputer users. These peo¬ 
ple got the personal computer industry 
started, and the same sort of people drive 
the industry today. But you know that: 
You're part of that group. 

You, along with millions of other ad¬ 
vanced microcomputer users, have also 
shaped and driven BYTE for the last 15 
years and have made it possible for 
BYTE to reach this computer publishing 
milestone. It's a happy anniversary for 
us T and we want to make it rewarding for 
you,too. 

You’ll see the fifteenth anniversary 
logo (above) on at least one specially 
commissioned article in each of the next 
12 issues. These articles will offer valu¬ 
able commentary on how the microcom¬ 
puter industry has gotten where it is, 
what the major issues are today, and 
what's in store for the future. One exam¬ 
ple: Because this year is also the twenty- 
fifth anniversary of BASIC and the fif¬ 
teenth anniversary of the original 
Microsoft BASIC written by Bill Gates, 
we've commissioned Bill to write an ar¬ 
ticle on the state of BASIC today. 


Readers Then and Now 

Anniversaries are also a time to take 
stock. Over the years, the magazine has 
changed in some dramatie ways, evolv¬ 
ing along with reader interests and with 
the changes in the industry. For exam¬ 
ple, "Photographic Notes on Wire Wrap¬ 
ping" was popular when it ran in 1976, 
but it would be pretty silly today. 

Other things haven't changed at all. 
For example, like the original BYTE 
readers, today's readers are among the 
most knowledgeable, demanding, and 
eclectically minded microcomputer 
users there are. Like the readers 15 years 
ago, they still insist on making their own 
decisions. They demand objective, au¬ 
thoritative, and unbiased information on 
the entire spectrum of today's products 
and technologies—not just on one brand, 
or one architecture, or one operating sys¬ 
tem. That's why BYTE has been a plat¬ 
form-independent magazine since its 
inception. 

BYTE readers won't accept superfi¬ 
cial reporting. That's why we devote 25 
to 50 pages a month to the In Depth sec¬ 
tion in order to provide you with enor¬ 
mous detail on an important topic. That's 
also why we rewrote our benchmarks 
from the ground up to make them the 
most complete and comprehensive avail¬ 
able. 

BYTE readers demand definitive 
product information. BYTE invented the 
microcomputer review and the head-to- 
head comparative review (one of each ap¬ 
peared in the very first issue of BYTE). 
Our benchmarks can be traced back to 
BYTE's third issue. And a de facto 
microcomputer lab—the industry's 
first—followed soon thereafter. Today, 
with upgrades to the LAN Lab and an ex¬ 
pansion of the review staff, our product 
coverage is second to none. 

Our readers insist on timely coverage 
of important new product announce¬ 
ments. That's why BYTE was first with 
coverage of the IBM PC and the Mac- 
long before there were any PC or Mac 


magazines. And that's why, just in this 
last year, we've been the first magazine 
to bring you news of the NeXT cube, the 
Mac SE/30, the first 33-MHz 80386s, 
Sun's PC-priced workstations, and this 
month's cover machine—the world's 
first 80486-based microcomputer. 

Our readers are hungry for informa¬ 
tion on new technologies. That's why we 
track important developments from 
womb to tomb, through their complete 
life cycle. Breaking technology news ap¬ 
pears in BYTEwe-d:, on BIX, and in the 
Microbytes section of each issue. The 
What's New, Short Takes, and First Im¬ 
pression sections follow technologies as 
they emerge from R&D departments and 
come to market. Meaty R&D informa¬ 
tion also appears in feature articles and 
in the In Depth section. 

BYTE readers want to “push the enve¬ 
lope" and extend the usefulness of their 
computers into new, innovative, and 
practical areas. BYTE brought you that 
kind of coverage as far back as 1979, 
when we published “A Small Business 
Accounting System," the first solution- 
oriented microcomputing article. 

BYTE readers demand information on 
the entire world of microcomputing, not 
just what happens in one place. That's 
why BYTE covers important microcom¬ 
puter developments in the Far East, Eu¬ 
rope, and North America. 

Fifteen Years and Counting 

With this issue, BYTE enters its fifteenth 
year of publication—the only genera l - 
circulation computer magazine ever to 
reach this milestone. The text alone of all 
those BYTEs adds up to some 150 mega¬ 
bytes—well over a billion bits. We’re 
deeply honored that you've chosen to 
read BYTE, and we pledge to continue to 
do our best to meet your high stan¬ 
dards—for the next billion bits, as well. 

Guinness, please take notice. 

—Fred Langa 
Editor in Chief 
(BIXname u flanga”) 
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At last, an assistant that 
follows your directions 



Wouldn’t it be great to 
delegate your routing? 

You can! We know your time is 
valuable. That’s why Wintek 
pioneered comprehensive and 
affordable CAD packages for IBM 
personal computers. HiWIRE-Plus 
continued that tradition, integrat¬ 
ing schematic-capture features 
and printed-circuit-artwork 
capabilities into one versatile 
package. 

New autorouter. 

The Autorouter for HiWIRE-Plus 
is powerful enough to handle the 
most demanding design problems, 
yet simple enough for a casual 
user. Just turn it loose on your 
design. It’s hassle free because 
it works long hours, without super¬ 
vision or errors. 


100% autorouting. 

The autorouter for HiWIRE-Plus 

rips-up, reroutes, and with appro¬ 
priate design rules, racks up 

100% completion. 

□ Forget gridded routers. This 
autorouter places vias and traces 
anywhere your design rules 
allow. With 1-mil resolution. 

□ Vary trace width and spacing for 
individual networks. Route 1,2, 
3, or more tracks between 1C 
and connector pins. 

□ Set up boards from 1 to 250 
layers, up to 60" x 60". 

□ Specify shape, size, and type 
of vias, layer-by-layer: through- 
hole, blind, buried, micro. 
Specify via types for individual 
networks. 

□ Use fewer vias and layers than 
comparably priced autorouters. 

□ For use on your IBM PC, XT, 

AT, PS/2, or compatible with 
640K RAM. 


Why pay more for a 100% 
autorouter? 

Compare the features and 
performance to packages costing 
five times more. HiWIRE-Plus and 
the Autorouter for HiWIRE-Plus 
sell for $895 each. Both have a 
no-nonsense, 30-day money- 
back guarantee. With unlimited, 
toll-free, no-charge technical 
support. 

Let HiWIRE convince you that it 
makes a great assistant. Call us 
toll-free at (800) 742-6809 today 
and put HiWIRE-Plus and the 
Autorouter for HiWIRE-Plus to 
work for you tomorrow. 

® 


Wintek Corporation 
1801 South Street 
Lafayette, IN 47904-2993 
Fax:(317) 448-4823 
Phone: (317) 742-8428 or 

(800) 742-6809 


Europe: R1VA Ltd, England, Phone 0420 22666, FAX 0420 237000 / Brazil: Co micro, Phone (11) 289-7193/Japan: BEST Phone: (03) 374-1161, FAX (03) 374-9450 




•The Company 

date way 2000 has consistently led the 
pack of competitors in this highly com¬ 
petitive field. We have the most aggres¬ 
sive pricing in the industry, the most 
aggressive support policies, and lead 
the pack in quality. So shop around, 
then call Gateway 2000 to discover just 
how far ahead of the competition we 
really are. 

i % 




The products 

Your Gateway 2000 computer system 
will arrive thoroughly tested and ready 
to run. All of our top quality systems 
come standard with our own Crystal- 
scan 860 monitor and a 16 bit VGA card 
that is expandable to 512K. We have a 
variety of options available to suit any¬ 
one's needs. So call Gateway 2000, 
and we’ll custom configure a system 
lust for you. 


VGA 


40 Meg 28ms Drive 
16 Bit VGA Board 
14" VGA COLOR Monitor 
1 Parallel/2 Serial Ports 
101 Key Keyboard 
MS DOS 3.3 or 4.01 

$2295.00 


12 Mhz 286 

8028 & 1 ^RjjO^^^r 

l lPPPr Drive 

1.44 Meg 3.5" Drive 


16 Mhz 286 VGA 

00286-16*Processbr 
zMegs RAM 
1.2 Meg 5# Drive 
1.44 Meg 3.5" Drive 
40 Meg 28ms Drive 
16 Sif VGA Board 
14" VGA COLOR Monitor 
1 Parallel/2 Serial Ports 
101 Key Keyboard 
MS DOS 3.3 or 4.01 

$2395.00 


20 Mhz 286 VGA 

80286-20 Processor 
2 Megs RAM 
1.2 Meg SW Drive 
1.44 Meg 3.5" Drive 
40 Meg 28ms Drive 
16 Bit VGA Board 
14" VGA COLOR Monitor 
1 Parallel/2 Serial Ports 
101 Key Keyboard 
MS DOS 3.3 or 4.01 

$2495.00 



Due to the Volatility in the DRAM Market all prices subject to change 















IN THEIR FIELD 




The Service 

Gateway 2000 backs it’s computer sys¬ 
tems with a full one year warranty and 
30 day money back guarantee. If a 
problem does arise, you will promptly 
receive a solution over the phone or via 
Federal Express at our expense. In ad¬ 
dition to this, we offer lifetime toll-free 
support, even after the warranty ex¬ 
pires. So call Gateway 2000 for the best 
overall value on the market today. 


20 Mhz 386 VGA 

1 Meg RAM 

1.2 Meg 5 Vi" Drive 

1.44 Meg 3.5" Drive 
80 Meg 28ms Drive 
16 Bit VGA Board 
14" VGA COLOR Monitor 
1 Parallel 2 Serial Ports 
101 Key Keyboard 
MS DOS 3.3 or 4.01 

$ 2995.00 

(Upgrade to 4 Megs $500) 


25 Mhz 386 VGA 

4 Megs RAM 

1.2 Meg 5VV' Drive 

1.44 Meg 3.5" Drive 

150 Meg 16.5 ms ESDI Drive 

16 Bit VGA Board 

14MIGA COLOR Monitor 

1 F^rallel 2 Serial Ports 

101 Key Keyboard 

MS DOS 3.3 or 4.01 

$ 4495.00 

(64K Cache Add $500] 


33 Mhz 386 VGA 

64 K Cache RAM 

4 Megs RAM 

1.2 Meg 5V 4 " Drive 

1.44 Meg 3.5" Drive 

150 Meg 16.5 ms ESDI Drive 

16 Bit VGA Board 

14" VGA COLOR Monitor 

1 Parallel 2 Serial Ports 

101 Key Keyboard 

MS DOS 3.3 or 4.01 

$ 5995.00 
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"Microsoft was No. 1 T but they have ken unseated by Borland . ,J PC Week, May S, 1989 


PC WEEK POLL: SOFTWARE DEBUGGERS 
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Ifs two winners in one. 


Turbo C,® the core of Turbo C 
Professional, was the outright winner in 
PC Week’s Poll of Corporate Satisfaction 
on C compilers. Overall, Borland won 
with 81. Microsoft* placed second. 

Turbo Debugger,* also included in 
Turbo C Professional, was the outright 
winner in EVERY category in PC Week’s 
Poll Of Corporate Satisfaction on 
Debuggers. And, once again, we topped 
the score with 84, overall. Microsoft 
came in second-best, 11 points behind. 

Get Borland’s Turbo C 
Professional and get the best of both 
worlds: our top-rated C compiler and our 
top-rated Debugger. 


Call (800) 345-2888* and we’ll 
send you both PC Week polls and tech¬ 
nical specifications on Turbo C and 
Turbo Debugger. 


Turbo C 
Professional 
includes both 
Turbo C 2,0 and 
Turbo 

Assembler* & 


TURBO C 

PROFESSIONAL 



!(: 


BORLAND 


| Code: MC2$ | 


"From Ljanada, Call 14081 S4B439L Ueprinltd from PC Wtek. May ft 1393; PC tf'ewfe, Mill IS. I9S9. Copyright *1939 Ziff CommuntinHims Company. Turbo C. Turin Debugger 
Turbo Assembler an registered trademarks <>} Roriand town rip mu J. Copyright * 1989 Roriand International, Inc. All rights reserved. HI 1328 
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in so many ways, the Open 
Software Foundation 


Getting a network off the ground is easy 
with AIX." Because AIX, IBM’s enriched version 
of the UNIX' operating system, brings a whole 
new standard of performance, documentation 
and security to the open systems environment. 

\y i j . In fact, AIX has improved 

lOlir plans to connect upon other UNIX systems 

up all your systems 

•11 i \ •.! a yvT" recently chose 

nil lly a lot easier with A1A. 

J operatmg system. 

AIX gives you a very high degree of 
flexibility. AIX lets you create a transparent net¬ 
work between platforms from a broad range of 
vendors—from SUN® to DEC® to AT&T® and HP.® 

It also lets you link up a broad range of IBM 
systems—from the PS/2® to the RT," all the way 
up to the System/370? 

All for one , and one for all. AIX can inte¬ 
grate a network so effectively, you’d swear it was a 
single system. 

Distributed Services on the RT lets 
everyone in the network share files, programs 
and devices. And to optimize your PS/2 and 
System/370 investment, AIXs Transparent 
Computing Facility lets you shift power from 
one processor to another, as the need arises. 

And since AIX allows you to merge DOS 
and UNIX functions, you protect your soft¬ 
ware investment, too. 

AlX's ease of use also sets a new 
standard. AIX is well documented, easy to 
learn and provides connectivity through 
multiple communications protocols. 

So if you want to raise the quality of your 
networking, conneet with your IBM marketing 
representative or IBM Business Partner today 
about AIX. The one system that connects the 
flexibility of open standards with all the classic 
strengths of IBM. 

For more information, call 1 800 IBM-2468, 
ext. 148. AIX from IBM. Making your business 
together. 
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Vermont 


Creative License. 


If you've ever tried to combine 
windows, menus, forms, and text 
entry to create an effective user 
interface, you know how challenging 
it can be. 

Perhaps you've turned to a third- 
party library for help. Only to run into 
restrictions, limitations, and dead ends. 
So you had to compromise your design. 
Or modify the library source code. Or 
start over. 

Which is precisely why we designed 
Vermont Views™, the new generation 
of Windows for Data®, the best-selling 
C library for user interfaces. 

Vermont Views offers unbridled, un¬ 
restricted creative license. 

The Human Interface Of 
Your Dreams 


used as a pop-up note taker. 

You're In Charge 

Because you can write and attach 
functions to the beginning and end of 
menus, forms, fields, and to keys, you're 
always in control. 

Use these control functions to call up 
subsidiary forms and menus, change 
field values and the active field, exit or 
abort a form, do almost any task you can 
imagine. 

All interactive capabilities of Ver¬ 
mont Views use a unique system of ac¬ 
cessible keytables, so you can easily 
change or disable key assignments - even 
add to the functions provided for menus, 
forms, text entry, and windows. 

One For All 


contained section of the manual, so you 
only need to learn capabilities as you use 
them. 

To help you become an expert in no 
time, we include a free copy of the Nor¬ 
ton Guides™ Engine and our own com¬ 
prehensive Pop-Up Reference™. You'll 
have immediate, on-line access to func¬ 
tion names, reference pages, structures 
and tables. 

No-Time-Limit Guarantee 

We've only touched on a fraction of 
what makes Vermont Views special. The 
only way to know it is to use it. 

Try \fermont Views on your hardest 
problems. 

For as long as you want. At no risk. 

If not fully satisfied, return for a full 
refund. Anytime. 


Vermont Views offers an unparal¬ 
leled set of interface building blocks that 
you can combine in unlimited ways: 

■ Menus can be created in any style 
you choose, made scrollable vertically 
and horizontally, and nested to any level. 
Features include n-th character selection, 
checkmarks, and unavailable items. 

■ Data entry forms can be bigger 
than their display windows, have scroll¬ 
able regions for the entry of variable lines 
of items, lists of choices for data entry, 
context sensitive help, and special 
decimal, date, time, and toggle fields. 

■ A mini word processor can be at¬ 
tached to a field window in a form or 


\fermont Views is available for DOS, 
OS/2, UNIX, XENIX, and VMS. Main¬ 
tain the same user interface on all of these 
operating systems with the same source 
code. 

\fermont Views provides internation¬ 
al portability as well, with full support 
for IBM international characters, flexible 
date and time formats, and changeable 
decimal and thousands separators. 

Novice Or Expert 

Despite its depth and flexibility, Ver¬ 
mont Views is easy to learn and use. Each 
major facility is covered in a single, self- 


To Order Today 
Call 1-800-848-1248 

Call to order Vermont Views today. 
And we'll send your "creative license" 
right away. 

Prices: IX)S $395; with Source $790. 
UNIX, XENIX, VMS, OS/2 please call. 

Vermont 
Creative 
Software 

Pinnacle Meadows, Richford, VT 05476 



800-848-1248, 802-848-7731 Fax: 802-848-3502 Telex: 510-601-4160 VCSOFT 














Microbytes 


Staff-written highlights of developments in technology and the microcomputer industry, 
compiled from Microbytes Daily and BYTE week reports 


Mac-Like Interface Brings Another Look to Unix 


U nix users who don't like the new 
user interfaces from the Open 
Software Foundation (OSF/Motif) or 
AT&T-backed Unix International 
(Open Look) will have another choice. 
A small company called Visix 
Software (Arlington, VA) is develop¬ 
ing a graphical user environment for 
Unix systems that’s similar to the 
Macintosh Finder Looking Glass, 
which will run on any Unix machines 
that support the X Window System, 
will provide graphical means for 
managing directories and files, as well 
as desktop icon panels, an application 
launcher, environment control utilities, 
an on-line help system, and other 
typical end-user control functions. 

Looking Glass’s big selling point 
will be the way it performs and its 
efficient use of memory, said Visix 
chairman and CEO Jay Wettiaufer. 
The Looking Glass interface uses 
only about 800K bytes of memory, a 
small amount in the Unix world. A 
comparable interface based on the 
Motif interface would use at least twice 
the memory, Wettiaufer said. He 
claimed the low memory requirements 
will make Looking Glass attractive for 
X Window terminals, which do not 
support paged memory and therefore 
must use memory more efficiently. 


T he first wave of denser dynamic 
memory chips is here. IBM, 
proving that it pays to make your own 
chips, announced in late July a 
memory upgrade for PS/2 Model 70s 
and 80s that uses the new 4-megabit 
DRAMs. Most other major chip 
makers are either offering samples of 
their 4-megabit DRAMs or gearing up 
for full-tilt production. Hitachi 
America says it already has the 4- 
megabit chips in volume. Tbshiba, 
which fabricated its first 4-megabit 
memories last November, expects to 
be making them at the rate of 1 million 
per month by next March. IBM has 
three facilities in various stages of 4- 


While Motif and Open Look 
provide specifications and toolkits for 
developing a consistent user interface, 
Looking Glass already is a complete, 
ready-to-use, end-user interface. So 
far, no one has released interfaces or 
applications that conform to Motif or 
Open Look, although Sun was 
expected to offer an end-user interface 
for Open Look this summer. 

Applications developers won’t 
have to modify their programs to run 
under Looking Glass as long as they 
conform to the X Window standard 
and use X Window primitives for the 
screen imaging model, Wettiaufer 
said. Visix will also offer a version that 
supports Adobe’s Display PostScript. 

Visix demonstrated an alpha 
version of Looking Glass, running on 
a DECstation 3100, at the recent 
Xhibidon conference in San Jose, 
California. A beta version was 
scheduled to start shipping to test sites 
in July, with final software scheduled 
for late this month. Looking Glass will 
sell for $595. If Looking Glass indeed 
runs on all X Window-based systems 
and requires no modifications to the 
host’s applications, it could be a way to 
get a slick, graphical user interface 
without waiting for applications tooled 
to run under Motif or Open Look. 


megabit DRAM production. Fujitsu, 
Motorola, NEC, Mitsubishi, Oki 
Electric, Sanyo, Sharp, and U.S. 
Memories, the new co-op/company 
formed to produce memory chips in 
the U.S., ail expect to be cranking out 
the denser memories within the next 
year or so. 

Bigger and faster memory chips 
are coming, but if s not yet clear what 
price patterns the new DRAMs will 
follow in the next year. Except for 
IBM with its new memory upgrade— 
$1795 for the 2-megabyte card, $3495 
for the 4-megabyte card—none of the 
companies are yet talking specific 

continued 


NANOBYTES 


After months of rumors to the 
contrary, the U.S. Department of 
Transportation announced officially 
that it will not impose a ban that 
would keep passengers from taking 
laptop computers and other elec¬ 
tronic equipment aboard commer¬ 
cial aircraft. Although DOT 
officials have considered such a 
ban, a spokesperson for the 
department said that there would be 
no significant changes regarding 
the use or transport of electronic 
equipment on domestic flights. The 
Federal Aviation Administration, 
however, is directing much tighter 
screening of such equipment on 
overseas flights by U.S. airlines, 
particularly in the Middle East and 
Europe, an FAA spokesperson told 
Microbytes. The screening will be 
the tightest on flights coming into 
the U.S. Earlier this year, an FAA 
official said a ban on laptops and 
other devices “is an option we must 
consider.” Traveling computer 
users were in general aghast at the 
very idea. 

Toshiba Computer Systems 
(Irvine, CA) cut prices on nine of 
its laptop computers. The cuts 
ranged from $200 on the low-end 
models to more than $2000 on the 
upper-edge 80386-based models. 
The TI200H, for example, has 
dropped from $3499 to $2799; the 
T5200 went down from $9499 to 
$7699. The company also lowered 
the price of its 2-megabyte memory 
module for the T5200 series, from 
$1399 to $999. Toshiba claims that 
it has 22 percent of the U.S. market 
for portable computers. 

Top three lessons Lotus CEO Jim 
Manzi said he learned during the 
saga of 1-2-3 release 3.0: One: 
“Don’t announce new products pre¬ 
maturely.” Two: “Keep customers 
informed” if you don’t announce 
products publicly. Three: ifs a 
whole new world out there from a 
[software] development stand¬ 
point.” 


First Wave of 4-megabit Memory Chips Arriving, 
But at What Cost to Users? 
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Future display: Sharp Microelec¬ 
tronics (Mahwah, NJ) has devel¬ 
oped a new film supertwist (FST) 
display that incorporates an 
organic retardation film and a 
single layer of supertwisted liquid 
crystal into a thinner, lighter 
display than is possible with con¬ 
ventional double supertwist 
approaches, the company says. The 
FST technology is also better at 
transmitting light, Sharp says, and 
can be used in reflective or trans¬ 
missive LCD panels, “We expect 
our new film-compensated 
supertwist technology to become 
the standard display on equipment 
whose space requirements are 
extremely limited” said Steve 
Sedaker, display products market¬ 
ing manager for Sharp, 

Digital Research (Monterey, CA) 
reports that it has licensed 2 
million copies of its DR DOS 
operating system. DR DOS can run 
all MS-DOS applications but offers 
extensions such as hard disk 
partitions of up to 512 megabytes, 
password protection for all files 
and subdirectories, and a help 
system built behind each utility 
DR DOS, which DRI sells to 
computer manufacturers, can be 
squeezed into and executed from 
ROM. The latest computer makers 
to adopt the ROMable operating 
system are both from Taipei, 
Taiwan: Autocomputer, Ltd. for its 
VIP series, and Sun Moon Star Co, 
for its SMS line. 

The Computer and Business 
Equipment Manufacturers Asso¬ 
ciation (Washington, DC) wants 
the federal government to thwart 
computer viruses. In a letter to the 
Senate Subcommittee on Technol¬ 
ogy and the Law, CBEMA said 
Congress should aim antivirus 
statutes at the “criminal behavior” 
itself rather than at the equipment 
or techniques used to perpetrate a 
virus; train law enforcement 
officials in the ways of computer 
crime; establish a partnership with 
companies in the computer 
industry to develop safeguards; 
and, above all, make research into 
viruses a top priority, with the 
National Institute of Standards and 
Technology leading the offensive. 


prices, Toshiba says 4-megabit 
DRAMs will achieve “price-per-bit 
parity” with 1-megabit chips sometime 
in mid-1990. What Toshiba means by 
parity is that 4-megabit parts will cost 
“between five and six times the 1- 
megabit DRAM price ” (As a point of 
reference, 1-megabit chips now cost 
less than three times what 256K-bit 
chips do on the retail market.) Toshiba 
bases its projection on its experience 
with 1-megabit DRAM chips. 

In dollars, many current guesstima- 
tors say that the 4-megabit chips will 
cost about $100 each in big volumes. 
Some observers are forecasting that 
the prices will then drop until the mem¬ 
ory/price curve is more in line with 
the current situation. At today’s prices, 
$100 per chip will make the 4-megabit 
DRAMs considerably more expensive 
than 1-megabit DRAMs (which are 
currently selling for about $17 each), 
even when you consider that it takes 
four of the less roomy chips to make 


D elta Logic (Monterey, CA) has 
designed a set of new object- 
oriented development tools that could 
someday show up in the ROM of 
hand-held computers. The Entryway 
development software will provide 
tools for creating user interfaces 
compatible with IBM’s Systems 
Application Architecture (SAA), Delta 
Logic, started by former programmers 
at Digital Research, is a division of 
Poqet Computer, which is supposed to 
start shipping its new hand-held 
microcomputer this year. 

The basic concept behind Entry- 
way is to “move the application 
development process more toward the 
process of building a letter in a word 
processor” according to John Hiles, 
the founder of Delta Logic and now a 
vice president at Fbqet, Entry way 
operates very much like a word 
processor, except that it has a set of 
tools for defining on the screen user- 
interface objects, such as buttons, 
forms, and menus. With Entryway, you 
can construct the text of the applica¬ 
tion and the objects in the same way 
that you would write a plain text docu¬ 
ment. Text can become “live” by 
attaching an object to a word or 
phrase, so that when the user clicks on 
the expression, some action is per¬ 
formed (e,g., opening a database or 


up one of the 4-megabit devices. If 
such prices sustain, it would also mean 
that memory costs would add at least 
$1000 to the price of a 4-megabyte 
80386-based microcomputer to run 
OS/2 or Unix. If you want a machine 
equipped with 8 megabytes of RAM, 
which is sort of what Microsoft had in 
mind when it first started sketching 
out OS/2 (in the days when memory 
was cheaper), you might have to pay 
$3000 or more for the memory. 
Although the 4-megabit chips will 
eventually be fairly common, there is 
still a great deal of life left in I-megabit 
chips, which continue to drop in price 
and rise in speed. The technology of 
1-megabit chips got a boost this 
summer, when IBM reported that it 
has produced what could be the fastest 
DRAM to ever come off an assembly 
line, IBM said that the new chip has an 
access time of only 22 nanoseconds, 
meaning that it can fetch a bit of infor¬ 
mation in 22 billionths of a second. 


presenting a data entry field). 

The Entryway system is designed 
for integrating microcomputers into 
larger office applications without 
requiring a professional programmer. 
Basically, if you can write macros in 
WordPerfect or Lotus 1-2-3, you can 
probably learn Entry way quite easily. 

It provides an intuitive way to build 
interfaces and “front ends” for less 
technical users. 

The core of the Entry way system is 
a script language of more than 200 
statements that are similar to the syntax 
of the macro language of WordPer¬ 
fect 5.0, In addition to the script 
language. Entry way has 12 built-in 
objects, including a calendar and a 
timer, a table and index system, a script 
recorder, and tools for generating 
forms and menus. Entryway also 
supports the concept of hypertext, 
allowing words on the screen to be 
associated with other text documents 
(e,g,, a programmer could develop 
context-sensitive help screens 
wherein the user clicks on the key¬ 
word, which then opens the appropri¬ 
ate help screen). The system also 
comes with a set of debugging tools 
and facilities for connecting to 
network drivers so that Entry way 
interfaces can be used with distributed 

continued 


OOP Tools Designed to Make Interface Building 
Like Writing a Letter with a Word Processor 
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The fastest way to see what you think. 

Introducing the MultiSync Graphics Engine " Board. Now when an idea pops into your head it 
won't take long to pop up on screen. Because NEC's MultiSync Graphics Engine Board is the first 
graphics board specifically designed to increase productivity in Windows, CAD/CAM and desktop publishing applications. For 
instance, in Windows 386, you'll see up to three times more information as much as four times fasten And with our graphics 
board. Presentation Manager applications run up to five times faster. What's more, the MultiSync Graphics Engine Board is 
compatible with VGA, Super VGA (800 x 600) and 1024 x 768 interlaced and non-interlaced resolutions. So whether you're a 
power user, professional designer or publisher, you can see your ideas on screen in world-class time. For technical details and 
information, call NEC Home Electronics (USA) Inc. at 1-800-FONE-NEC. For product literature call 1-800-S26-2255. The 
MultiSync Graphics Engine Board. When you've got tons of thoughts racing through your mind, it's the fastest route from 
head to screen. 




llkilLlSyito u i registered innkiiiirk of NEC Heme Eleetrenitfl (USA) In?. Graphic* Engine is 
* trpfaTOBffc of KEC Hi™r (USA) fnc. NEC is & reg tele red tredesnark of NEC Cor¬ 

poration. Windows and Windows 3S6 are registered trademarks of Mkrnanft Ctafp. PpeMUtiitoa 
Manager is a registered trademark of the International Business Machines Corporation. 

© 1989 NEC Rurco El«*mri« (U5Af Inc- 
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Introducing the 

best built, best backed 

286- and 386-based systems. 

Since 1983, CSR has been a leading microcomputer maintenance provider. 
We repair all major brands - IRMj Compaq 1 and the best-known 
peripherals - for the largest dealer networks and third-party service 
companies nationwide. So when we decided to build our own 286- and 
386-based systems we knew how to make them even better. 

With CSR, you can put your confidence in a company that has it all - the 
service, support, performance and IBM compatibility you expect - but at 
prices that will surprise you. 

The industry’s best 2-YEAR warranty. 

For the first full year we provide complete on-site service on all parts and 
labor During the second year we’ll repair or replace any parts that fail. 
This revolutionary warranty demonstrates Lhe high degree of confidence 
we have in the quality and reliability of our computers. 

Pius, when you call our toll-free Technical Support Hotline you’ll be 
connected to a highly-skilled Customer Engineer (CE). Your CE will 
either fix the problem over the phone or dispatch a Service Engineer 
to your site - within 24 hours of your call - for prompt, professional 
problem resolution. 

And what’s best about this GSR-exclusive is that everything is included 
in the price of your computer! 

High performance, not a high price. 

CSR delivers high performance in every machine we make. Our 286/20 
uses an intel + based 80286 chip that runs at a blazing 20 MHz and 
outperforms most 386-based machines. 


And unlike some of our competitors, we don’t imbed the VGA or disk 
controllers on the mother board - that can just lock you out of future 
innovations. Instead, we provide a high-speed VGA controller w r hich 
supports all VGA modes. And a totally JBM-compalible disk controller 
which features the latest in track-buffer technology to boost drive 
performance by an amazing 30% to 50%. 

Compatible with reality. 

You’ve invested a lot in software. That’s reality. So we designed our machines 
to be 100% compatible with all your MS-DOS® and OS/2® software. 

And we know you have software on both 3 1/2" and 5 1/4" media. 
That’s why all CSR computers have hoLh size drives - even the low profile, 
small footprint 286/20 SL It’s a convenience we’ve added without adding 
to the price. 

Plus you’ll find our high resolution high contrast VGA monitors and 
1 ‘clickable" keyboard to he consistent with your definition of how a 
computer should look and feel. 

Compatible with your budget. 

You may have computing needs that are incompatible with what other 
computer companies would like you to spend. Tell us the details of your 
needs. Then tell us your hudget. And we’ll build you a system that’s 
compatible with both. 

So if you want a better built, better backed computer system, compare 
warranties. Compare specifications. Then pick up the phone and call 
us at 800-366-1277. We'll deliver w r hat you need at prices that will 
surprise you. 

Full leasing options available. Rates begin as low as ?60/mo. 

We accept MasterCard, VISA and certified checks. 

fThc Srafiits or pinwliicc names mentiooed are iracfemarks (if tvjpsteml trademarks of their respective 
ftoidurre. MS-DOS Add OS/2 art rt^sterctl trademarks of Microsoft GorperaUon ■ 
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CSR 286/14 

CSR 286/14 SL 

* HI>2K6 Intel biased microprocessor running at 
M MHz 

* I MB RAM expandable to 16 MB (8 MB on die 
system hoard) * 

* E*agt! mode Interims; mmory atfthiltcture 

■ lligj .1 speed TO A eon (fuller 

* Dual Disketla'Hard Disk Controller 

* ■>.25'" t-2 MBijr}.5 rt 1.44 MB diskette drive. 

* Enhanced KU tactile ‘click" keyboard with 
copy holder and dust ewer. 

* ticket for Intel 80287 nr Weitek math 
coprocessor 

* 1 parallel. I serial port and a Microsoft 
compatible bus mouse port. 

* 8 industry standard expansion slots. *" 

* Power rtsel switch. 

■ Security keylock. 

* AMI bins, 

* teal time dock with battery Backup. 
m MS-DOS and MS-OS/2 compatible. 

Popular Options 

l MB to [b MB of high speed memory 

80287 until coprocessor 

Slim line case with one 5,2V and two $.5* 

drive bays accessible. 
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&R ZH&M 
Hint Disk DtItk 

Mi'lli 

*inl / Aifcpte 
VGA Sloih i 

(3 

VI Ji Qjtar 

2K W10 MS 
£l?5Wi 

*1,699 

12,099 

*2,399 

i» v.fi hU MS 
STJStti 

si, m 

52,299 

Si,599 

4? MB 23 to 
ST'S-Wt 

11,999 

*2,399 

12,699 

K1 MS IS MS 
ESDI 

*2.599 

*2,899 

*3.299 

IW MB ISMS 
ESDI 

*3,099 

*3,299 
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CSR 286/20 SL 

CSR 286/20 

* 80286 LleuiI based nnatiproetfisor running oi 
20 MHz 

* 1 MB KA.M expandable to 16 MB (K MH on the 
system board)-* 

* Page mode interleave memory airhiteriurc. 

* High speed VGA controller 

* Track buffeted high speed dual dutettefliard 
disk controller. 

* 5 , IV U MB or 35* L 44 MB diskette drive 

* Enhanced 101 tactile "click’ 1 keyboard with 
copy holder and dust cover. 

m Socket for Intd 80287 or Weitok math 
coprocessor. 

* 1 parallel, I serial port and a Microsoft 
compatible bus mouse port. 

* 8 Industry standard expansion slots. ** 

* 3 Speed selectable! 8 MHz. 16 MHz or 2d MHz 
speed 

* Power reset switch. 

* Security keylock. 

* AMI bios. 

* Real time clock with battery backup 

■ MS-DOS and MS OS/2 compatible 

Popular Options 

2 MB to 16 MB of high speed memory. 

20 MHz maih coprocessor 

Slim line case with one v25' f and two j.5 M 

drive bays accessible. 

WJTT tnSLav ” S fipvp itoti in St m 


i.Mt iwia 
Gull L'isk Unici 

Muaitor- 
w ;A Umxi 

t.ulnr 

1S* 1 44 MR 

UhteUE IklVf 

51,999 

*2,299 

h0 MB 22 MS 

52,599 

*2,799 

IjS MB 32 .to 

*2,799 

*2,999 

?ti m 36 MS 
ESDI 

*3,499 

*3,799 


CSR 386/20 

* Intel 803% Microprocessor running pi 
2d MHz. 

* 1 MB HAM expandable to 16 MB on the 
system board 

* Page mode interleave memory architecture 
■ Socket for 20 MHz Intel nr Weitek math 

coprocessor 

* 5. 2 5 r ' U KB or 3,4" 1.44 MB diskette drive, 

* Track buffered high speed diskette/hard disk 
controller 

* Enhanced 101 tactile ’tlick 3 ' keyboard with 
copy- holder and dust cover. 

* High speed 16 bit TOA controller. 

* | parallel, l serial port and a Microsoft 
compatible bos mouse port. 

* 200 watt power supply 

* 8 industry standard expansion slots. 

* Power reset switch. 

* Security keylock 

* AMI bins, 

* Real time duck with battery backup. 

* MS-DOS and MS-OS/2 compatible 

Papular Options 

2 MR to 16 MB expansion memory options 
25 MHz Intel coprocessor chip 
Internal or external tape backup, 


eajsftrafl 

RjpJtWi Dim? 

tfeMulon 

1MB MU tVUXAM 

' Adapters 

toACflbjr 

m HAM *MB HAM 

ID t|B 3: to 
ST/906 

*3,099 

um 

*3,399 

*4,399 

OS MB 11 to 

*3,199 

u,m 

*3,499 

*4.499 

LflMS 

m* 

*3,699 

*4,699 

14,099 

15,099 

IM MB IS MS 
EDI 

*4,199 

*5,199 

*4,499 

*5,499 

5Z2MBF*to 

ES&J 

*4,7^ 

*5,799 

*5,099 

*6 099 
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CSR 386/25c 

* Intel Microprocessor running at 

25 MHz 

* l MB SAM expandable in 16 MB nn ibe 
system board. 

■ Advanced Austek Cache memory ami roller 
with 32 K of high speed static HAM Cache. 

* t h age mode interleave memory' architecture. 

* Socket for 23 MHz Intel or Mfeilek math 
coprocessor. 

* 5.2 5 11 1.2 MB or 3-3* 1.44 MB diskette drive. 

* Track buffered highspeed (Uskrtreriurd disk 
controller. 

* Enhanced 101 tactile "dick" keyboard with 
copy holder and dusi cover, 

* High speed 16 bit VGA controller 

* l parallel I serial port and a Microsoft 
compatible bus mouse port 

* 200 wall power supply. 

* 8 industry standard expansion slots, 

* Power reset switch, 

* Security keylock. 

* Award bios 

* Real lime clock with battery backup, 

* MS-DOS and MS-(JS/2 compatible 

Popular Options 

2 MB to 16 MB expansion memory options. 

15 MHz Intel coprocessor chip. 

Internal or external Lape backup 
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Monun k 
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ESDI 
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*5,199 

*6,199 
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ESDI 

*5,299 
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*5,699 

*6,699 
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*5.699 

*6,699 

*6.099 

*7.099 
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We build ours better. 
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Intel's Programmable Memory 
Operation (Folsom, CA) has devel¬ 
oped a 4-megabit EPROM, incor¬ 
porating 4 million memory cells in 
a chip measuring just three-eighths 
of an inch on each side. Since de¬ 
veloping the first EPROM in 1971, 
Intel has increased density of the 
chips by 2000 times, a company 
official said, 

Rochester Institute of Technol¬ 
ogy (Rochester, NY) has estab¬ 
lished a center for the study of 
electronic visual design, geared 
toward graphics and industrial 
designers who use digital systems 
to do such things as animation, de¬ 
veloping videodisks and interactive 
media, and other areas of endeavor. 

The newest still-video camera 
from Sony (Park Ridge, NJ) uses 
two charge-coupled devices to 
handle information about an 
image's appearance, Sony says the 
new ProMavica MVC-5000 is the 
first camera of its kind to have one 
chip for chrominance data (color 
hues and levels of color saturation) 
and another one for luminance 
(related to contrast and definition). 
Images scanned by the electronic 
camera are saved in analog form on 
2-inch floppy disks. Before you can 
manipulate the images digitally, 
you have to send them to a special 
Sony workstation. Prices for the 
ProMavica start at $6495, which 
doesn't include a lens. 

Tiara Computer Systems (Moun¬ 
tain View, CA) says its new LAN 
analyzer and diagnostics package, 
currently called “‘Network Inspec¬ 
tor” will provide “60 percent of the 
functionality of the Snifter [from 
Network General] for a fraction of 
the cost." The Network Inspector is 
expected to be available soon for 
around $1000. It will have sophisti¬ 
cated functions such as cable break 
detection, single- and multinode 
addressing tests, and dynamic 
performance measurement (such as 
network loading measurement) 
with graphics. More unusual 
features include jabbering node 
detection and a software implemen¬ 
tation of a time domain reflectome- 
ter, used to locate cable breaks, a 
Tiara official said. 


applications on a network. 

The Entryway software costs $795 
for a full development system and 
$250 for a run-time version that you 
supply with a completed end-user 
application. 

Poqet plans to provide Entryway in 
ROM on its hand-held computers, with 
the intention of building interfaces 


C ould COBOL help make OS/2 a 
big hit? That might sound a bit 
unlikely, but remember that there are 
probably more applications written in 
COBOL than in any other language. 
And now MicroFocus, an English 
company that carved its niche with a 
mainframe-compatible COBOL that 
runs on microcomputers under MS- 
DOS or OS/2, has designed a version 
of its COBOL/2 compiler that will 
include extensions for developing 
Presentation Manager (PM) applica¬ 
tions in COBOL; those applications 
will comply with IBM's Systems Appli¬ 
cation Architecture. The PM exten¬ 
sions will let COBOL programmers 
embed the commands necessary to call 
the OS/2 Resource Compiler routines 
from the Presentation Manager 
Toolkit (e.g., routines for defining 
icons, and maximizing and minimiz¬ 
ing windows). 

With its PM extensions, MicroFo¬ 
cus claims to be the first firm to offer 
a programming language other than C 
that can write applications under OS/2 
using the PM graphical user interface. 
This means that mainframe COBOL 
programmers will be able to write PM 
applications running on microcompu¬ 
ters, providing a graphical interface to 


T he key to the success of Unix and 
the Open Software Foundation's 
Motif graphical user interface will be 
determined by the number of shrink- 
wrapped software programs that will 
run on all versions of Unix, said OSF 
president and CEO David Tory. In an 
interview with Microbytes Daily after 
his keynote speech at Xhibition '89 
recently, Tory was deliberately vague 
about when we can expect programs 
running under Motif. He said that 
“many developers are working on 
applications as we speak," but he 


between Pbqet portables and home- 
office networks or database servers, 
Hiles said. Part of the company's 
strategy is to build software tools into 
the ROM of its portable computers, 
which could thus increase the per¬ 
formance and decrease the storage 
requirements of these small computing 
machines. 


mainframe COBOL applications. 
Micro/Focus COBOL/2 can also call 
C and assembly language routines. 
According to one of the developers of 
COBOL/2, Raymond Obin, “COBOL 
can do everything you can do in C and 
assembler." 

MicroFocus COBOL/2 comes with 
a programmer's toolkit that will allow 
use of dynamic segment swapping and 
dynamic linking, techniques that 
Borland recently claimed as break¬ 
throughs with its VROOMM technol¬ 
ogy (see the August Microbytes, page 
17). The COBOL/2 implementation of 
dynamic segment swapping allows 
applications that are 50 percent larger 
than available memory to execute with 
“negligible degradation,” Obin said. 
The toolkit also allows COBOL appli¬ 
cations to use extended memory when 
running under DOS. 

The base COBOL/2 compiler is 
$900. The toolkit, which also includes 
an editor and run-time utilities, costs an 
additional $900. A complete work¬ 
bench with an advanced source-level 
debugger, menu system routines, and 
mainframe programming tools costs an 
additional $1800, Current COBOL/2 
users will receive the upgrade free as 
part of their maintenance agreement. 


declined to give any numbers or an 
estimate as to when these products 
will be on the market, OSF, headquar¬ 
tered in Cambridge, MA, has so far 
issued 73 licenses for Motif, but 
company officials refuse to speculate 
on how many of those licenses will 
translate into Motif-compliant 
software packages. 

Two current OSF Requests for 
Technology are crucial to the success 
of Motif and to the success of Unix in 
the 1990s, Tory said. One RFT is for 

continued 
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Now any dBASE user 
can do statistical analysis. 

menu to guide you through the program. It’s easy because you 
use the same familiar keystrokes you use in the dBASE IV™ 
Control Center. 

Use as a stand-alone product, 
or access from within dBASE software. 

dBASE STATS reads/writes dBASE III PLUS™ and dBASE IV 
files (.dbf files) directly up to 254 fields and a virtually unlimited 
number of records. Uses CHARTMASTER® to create graphs. Or 
outputs files in formats compatible with DRAW APPLAUSE,™ 
Symphony and Lotus 1-2-i 

See your dealer or call 1-800-234-TATE, Ext 908 
(1-800-234-8283). 

Or simply return the order form below. Call now, for the 
power to make your dBASE data more meaningful and persuasive. 


dBASE STATS 


The Power of Statistical Analysts for 
dBASE ill ms anti dBASE /V / 



Introducing dBASE STATS™ 
for your personal computer. 

dBASE® software makes your data organized and 
accessible. But now you can take your dBASE date a step further, 
using it in more meaningful ways to make your business more 
successful. With dBASE STATS, you can forecast sales revenue, 
analyze customers’ purchasing habits, determine trends, and 
much more. 

Two industry standards: 
dBASE software and SPSS/PC+ 


Based on SPSS/PC+ software, the PC standard for statisti- 
^ analysis, dBASE STATS provides all the 
' analytical tools you need to summarize, 

forecast and make sound business deri- 
c j sions with your dBASE data. It offers you a 
useful set of basic and advanced statistical 
procedures, including frequency tables, cor¬ 
relation, and regressions. 

dBASE STATS is easy. 

dBASE STATS contains help screens, a glossary, and a 


!- 

YES, TATE PUBLISHING! 

» Send me_copies of dBASE STATS at 135995 each lodayl 

Check format: titt&TO) 

□ 35' (91M202D) 

1 Name----- 

1 Company ___ 

Address-_- 

i City._Stale_ftp 

Phone-----— 

SUBTOTAL _ 

Sales Tas' __ 

Shipping MS- 

I TOTAL __ 


1 


Form of Payment 

QVisa □MasterCard □American Express 

Card f:_Eip Date: 

Sfcnstnre______ Date:_ 


TATE 

PUBLISHING 

A DIVISION OF 

tfk Ashton Tate* 


L 


'Please add apprcpttaie sales tax and allow M weefo for delivery 
JW RISK, 30-DAY MONEY BACK OFFER! for fot service see tout 
dealer or order toll free by ailing l«&-2S*-TfflE(l-80fr 234-8283), 
M 90A Call between lhe hours oF Tim-6 pm M E Pacific Time. 

Or mail this order form so; Ikh; PuMishlnft A Division of Ashion-flte, 
2DUL Kimiltun Arenue.’Manct CA%0(tl319 


faulting. productivity sofuimiis from iradependfiatiutbrars ind developer* 


J 


Tratemarfci^.lwneri' The Astiion-liEe logo, Astiioo-Tsre and dBASE are registered indemuLs trf Ashton Tite Corporanoti. tSWSE tv, dBASE lit HL'S, and MAT AFHAU5E are irademarJts of Ashtwi -Tue Corporaim CM ET MASTER b a registered irate-mrt 
uf AshtonTate CwpoaLkitt and b used tinder llctw fiw Qurtnuarra. (tie. OuruBUttrs is a repflnrd rradrnwrt vt Otamissteii Inc KB9 Ashtm-Tale Gnrpndinn. All rights rtsenrd SpedBotfou anil pikes subject to dui^e vnJiuui notice 
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Finally. An input device based on your inpul 



The new SummoSketch 11 
tablets have been created with 
one thing in mind-you, the 
people who use tablets every day. 
You told us what you wanted in 
the ultimate tablet, and we put it 
oil into SummaSketch II. 

We kept all the features that 
have made SummaSketch the 
industry standard-features 
that have led to more Summa¬ 
Sketch tablets being used today 
than any other brand. 


You said you wanted a com¬ 
plete plug and play package, 
not a basic tablet with a list of 
optional extras. So we're giving 
you the works - both in PC and 
Macintosh® SE ond II versions. A 
12" by 12" or 18" by 12" active 
area tablet; your choice of a four- 
button cursor and two-button 
stylus or 16-button cursor; 
utilities diskette ond more. The 
PC version includes interface 
cables lor the IBM® PC, PS/2, 

AT and compatibles, while the 
Macintosh version has a unique 
Apple® Desktop Bus interface 
device to connect the tablet to 
the computer. 


When asked about the one 
key benefit you look for in decid¬ 
ing on an input device, your 
answer was productivity. And 
SummaSketch II delivers. 

Unlike a mouse, our stylus 
gives you a more natural 
"pen-to-paper" feel for free¬ 
hand drawing. Our 4- and 
16-button cursors can be pro¬ 
grammed to move you quickly 
through the most sophisticated 
software. For the PC market, 
we offer a free tablet template 
(US ond Canada only) that puts 
hundreds of software commands 
in view.. .ond at your finger 
tips. No need to memorize com¬ 
mands or scroll through two or 
three screen menus to use the 
functions you wont. 



package. 


IBM Compatible inquiries circle 276 ; MAC inquiries circle 277, and 
dealer inquiries circle 278 on Reader Service Card< 
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te industry standard. 
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button productivity. 












No tobfet offers more soft¬ 
ware compatibility than Summa¬ 
Sketch. Our tablets work with 
over 250 PC programs and oil 
Macintosh SE and II software 
written under the Apple Software 
Developers guidelines. 

Since we are the standard, 
most competitive tablets offer 
software compatibility by emu¬ 
lating Summagraphics tablets 
(just look it up in their manuals). 
In fact, in a recent article com¬ 
paring IBM PC version tablets, all 
nine competitive tablet manufac¬ 
turers emulated Summographics 
in order to provide software 
compatibility. 

But that's notoll. Our PC 
version utility diskette also 
includes diagnostic test and reset 
software, an Autodesk® Device 
Interface™ driver, Universal 
Mouse Emulator™ and a 
Microsoft® Windows driver. 



Billie most software 
compatibility. 


When it comes to digitizing, 
the one deciding factor every 
tablet buyer wants (and every 
tablet manufacturer touts) is 
accuracy. SummaSketch II tab¬ 
lets have on accuracy measure¬ 
ment of ±0.015 inches. This 
figure is based on the average 
accuracy found over the entire 
SummaSketch II surface - not 
just a "sweet spot" found in the 
center of the tablet. And both the 
4-and 16-button cursors come 
with an eosy-to-view cross-hair 
sight for precise tracing. 

SummaSketch II tablets also 
come with high proximity so you 
can trace from documents up to 
Vi" ihick. And selectable resolu¬ 
tion of up to 1,016 lines per inch 
(or twice the degree of resolu¬ 
tion needed for most graphics 
applications). 



[Pfl 


High accuracy and control. 


Add up all the benefits, then 
add in convenience features such 
as a power/proximity light, on-off 
switch, wedge shape design for 
easy use, lightweight construc¬ 
tion for portability - and it's easy 
to see why SummaSketch has 
been, and will continue to be, the 
bestselling tablet in the world. 

Whatever the application- 
CAD/CAAA/CAE, business or 
design graphics, animation, 
cartography, cost estimating and 
more-SummaSketch is the 
overwhelming choice of today's 
computer professionals. Simply 
stated, you can't go wrong or be 
"second-guessed" when you 
choose SummaSketch, which is 
why more people make that 
buying decision than any other. 



[t^The choice of 


professionals. 


The deciding question-price. 
Would you pay more to get a 
tablet that has everything in the 
box, that gives you the most 
software compatibility, a choice 
of cursors and includes added 
productivity tools? 

Thot's the one decision you 
don't have to make, because 
SummaSketch II tablets come 
with everything you need, all at 
an affordable price. And that 
makes our new SummaSketch II 
tablets the easiest buying deci¬ 
sion you have to make. 

Why not find out more about 
SummaSketch II today? For 
literature and the nome of a local 
dealer call 1-800-888-2028, 
Ext. 304. For technical informa¬ 
tion call 203-881-5400. 



•rice/performance leader. 


< 3 . Surmagraphics 

Every decision should be this easy. m 
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A Bay Area company is readying a 
new sound and music board for 
IBM PCs and compatibles that will 
provide stereo sound, voice synthe¬ 
sis, voice digitization, and even a 
MIDI port, all for less than $200. 
Brown-Wagh Publishing (Los 
Gatos, CA) already makes a $100 
board called the Game Blaster that 
can output stereo sound and is 
supported by popular games from 
Sierra On-Line and others. The new 
Killer Kard will output stereo 
music and digitized sounds such as 
animal calls, voices, and special 
effects. It will also digitize sounds 
or speech input through a micro¬ 
phone, using direct memory access 
for speed and a proprietary com¬ 
pression algorithm to conserve 
RAM. The card has a host of 
interfaces, including a speaker 
connection (with a built-in ampli¬ 
fier powerful enough to drive room 
speakers), a microphone jack with 
amplifier, an analog joystick 
connector, and a MIDI interface for 
keyboards or instruments. The 
Killer Kard should be available in 
October 

A new adapter from Ten X 
Technology (Austin, TX) is 
designed to let most WORM drives 
connect to computers through a 
SCSI port. The Ten X OCU adapter 
makes the WORM drive appear to 
be a normal read/write device; this 
makes the WORM drive much 
easier to install and use. 

Thomson-CSF, the gigantic Paris- 
based producer of military electron¬ 
ics equipment, said it will “stan¬ 
dardize 1 ' its defense products on 
Motorola's 88000 RISC processor. 
Motorola also granted Thomson the 
rights to manufacture a militarized 
version of the 88100 CPU, the 
88200 memory management unit, 
and future components in the 
88000 series. Motorola says that 
more than 50 companies are 
designing products based on the 
88000. One of the latest computer 
designers to announce a computer 
built upon Motorola's RISC chip 
was Bolt Beranek and Newman's 
Advanced Computers subsidiary, 
which has developed a machine 
using more than five hundred 
88000 processors. 


an Architecture Neutral Distribution 
Format, which would allow software 
developers to write a single version of 
their Unix program that, theoretically, 
would run on most of the 200-plus 
existing versions of Unix. The other 
RFT is for a method of standardizing 
distributed processing—an interface 
between application programs and 
network protocols, device drivers, 
and kernel code. 

A few technical details of Motif 
have yet to be ironed out, Tory said, 
including a final decision on which 
imaging model to use; the imaging 
model handles the way in which fonts 
and graphics are put on the screen. 
Motif currently uses a component of 
MIT's X Window, but it's not clear 
what the finished Motif will use. Tory 
called Display PostScript “excellent 
technology" but admitted that Adobe's 
refusal to hand over its source code to 
OSF has made Display PostScript 
somewhat less appealing. 

An official of AT&T-backed Unix 
International, which is developing its 
own Unix user interface called Open 
Look, said recently that AT&T would 
support development of a common 
application programmer interface for 
both Open Look and Motif. Such an 


API would theoretically make it easier 
for developers to write applications 
that would work in both environments. 
The OSF can't get behind this idea, 
however. Donal O'Shea, OSF vice 
president of operations, dismissed the 
proposed API as an attempt to 
“confuse the issue,” He said Motif 
“clearly is the winner in this race “ 
When asked why developers should 
write programs for OSF/I, the OSF's 
forthcoming version of Unix, when 
AT&T's System V is a composite of 
earlier versions, Tory said that OSF 
will be providing a “nonproprietary 
solution.” 

Motif consists of components from 
several leading companies in the 
computer industry. DEC provides the 
library of graphical tools and presenta¬ 
tion description language; Hewlett- 
Packard provides the window man¬ 
ager; and Microsoft, which is not an 
OSF member, gives it all the “look 
and feel" of Presentation Manager. 

OSF officially offered Motif to 
“the industry at large” in July and 
planned to release the “fine-tuned" 
version 1.0 in late August, a company 
official said. Cost of a binary license 
now ranges from $40 down to $10, 
depending on the number of copies. 


Group to Start Testing 88000 -Based Software 


T he 88open Consortium has 

established a technical center (in 
San Jose, CA) devoted to developing 
binary compatibility standards for the 
Motorola 88000 RISC processor. The 
basic set of compatibility tests will be 
ready this month , said 88open official 
Roger Cady, 

The 88open Consortium began 
operating last November; original 
sponsors include Sanyo/Icon, Motor¬ 
ola, Data General, NCR, Opus 
Systems, and Dolphin Server (a 
subsidiary of Norsk Data). As part of 
its “software initiative," the collective 
is hoping to attract developers to write 
programs for the 88000 RISC plat¬ 
form. Ryan McFarland, Quadratron 
Systems, AcclerS Technology, 
Statware, UniPress, and Olympus 
Software are among the companies 
that have said that they will develop 
88000-compatible applications. 

To back up its promises of binary 
compatibility, 88open recently 
demonstrated a series of public 
domain Unix applications running on 
four different 88000 platforms; Data 


General's Aviion, Opus Systems' 

Opus 8000 board for the PC AT, a 
Motorola VME-based 88000 system, 
and the Sanyo/Icon 88000 machine. 
Each system was equipped with a 
QIC-format tape drive, and it was 
possible to swap the applications 
between the systems. The 88open 
compatibility standard defines a data 
format for floppy disks and QIC tape. 

Notably, the demonstration 
involved only simple text-based 
applications and no graphics pro¬ 
grams. While 88open's plan for “plug 
and play" software applications looks 
promising, the big question is whether 
all the vendors can agree on graphics 
standards. The same problem applies 
to OSF's goal for shrink-wrapped 
software. While both 88open and OSF 
have specified Xll as the windowing 
standard, it is unclear what imaging 
model will be standard (the imaging 
model defines the text fonts, icons, 
and other graphical images that appear 
within the window). For example, 

DEC, which is a major OSF player, is 

continued 
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IBM PRESENTS 
THE SOLUTION TO THAT 
AGE-OLD BUSINESS 
QUESTION. 





How’re you going to do it? 

These days, no matter what size your company, you’ve got to be able 
to keep a lot of balls in the air to stay competitive. 

The Genius Of Micro Channel. Which is why IBM 
developed the Personal System/2® with Micro Channel." Micro Channel 
can support multiple operating microprocessors. So you can, for 
example, separately manage peripherals, while freeing up the main pro¬ 
cessor to crunch numbers. A ous master can even be sending a fax 
while another manages traffic on a network, all with greater reliability. 

Naturally, every PS/2® with Micro Channel runs DOS and OS/2? 
So with OS/2 Presentation Manager? you can do multiple tasks concur- 


IBM. Personal Syttemp and PS/2 are registered tJBdflmarttt and OS/2. Presentation Manager and Micro Channel ore trademarks erf international Business MacNnes Corporation. © IBM Carp, 
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rently, all with an easy-to-use graphical interface. Whats more, 
with Micro Channel, there arc no DIP switches to set, for 
simpler, more reliable installation. You can find and reset cards 
anywhere in the network—right from your desk! 

The Solution Is IBM. So, to manage lots of informa¬ 
tion, jobs, hardware and software, invest in the PS/2 with 
Micro Channel. Contact your IBM Authorized Dealer 
or IBM marketing representative. For a dealer near you, 
call 1 800 IBM-2468, ext. 142. You’ll learn 
there’s al m ost nothing you can’t do if you PS/2 it! 
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Roland (Los Angeles), famous for 
its electronic music instruments, 
has a new device that one company 
representative said is “really a 3-D 
plotter.” Actually, the CAMM-3 is 
a computer-controlled miniature 
machining tool. You can use 
AutoCAD to design something in 
three dimensions, then attach the 
CAMM-3 to your computer’s 
parallel or serial port, and clamp a 
block of plastic, wax, wood, alumi¬ 
num, or brass in place, and the 
CAMM-3 will carve out your 
design. At $14,500 it’s a little more 
expensive than the average PC 
plotter, though. 

Autodesk (Sausalito, CA) has 
given “technology demonstra¬ 
tions” of a work-in-progress at the 
Autodesk Research Lab. “Cyber¬ 
space” uses a head-mounted 
display with separate LCD screens 
for each eye, a head-tracking 
device that changes the display 
with head movement, and a 
Dataglove for reaching into the 
display. It’s not a product yet, but 
Autodesk insists that this is where 
CAD is going. The company also 
announced new versions of 
AutoCAD: One uses the Phar Lap 
386 DOS extender and is supposed 
to be available by the end of the 
year and cost $3000; another is 
AutoCAD OS/2, which will run 
under Presentation Manager and is 
slated to be available in the fall. 

GUIs are the equivalent of 
“hanging a big rock over the head 
of character-based DOS,” said 
Bobby Orbach of 47th Street 
Computers, one of the nation’s 
largest dealers, at a recent panel 
discussion. He called DOS exten¬ 
ders “life extenders ” and said that 
from a dealer point of view, 
“Macintosh and DOS are the only 
stable operating systems,” 

It was a comparison that almost 
every citizen in New England could 
understand. Lotus CEO Jim Manzi 
told company shareholders that 
during the long, fabled time 
between 1-2-3 release 3.0’s an¬ 
nouncement and actual shipping 
dates, the company had become 
“the moral equivalent of the 
Boston Red Sox.” 


using Display PostScript as its 
imaging model. Other OSF members 
are currently either undecided on an 
imaging model or using the limited 
font set that comes with X Window. 

Until a standard imaging model 
exists, it will be impossible to simply 
run applications out of the box on a 
variety of systems. Application 
developers will have to write separate 
versions of programs for separate 


imaging models. That’s exactly what 
Frame Technology has done with its 
FrameMaker desktop publishing 
program. The company has written 
separate versions for Display Pbst- 
Script systems. Sun’s XIl/MeWS 
system, and the X Window-based 
imaging model from MTT. An engi¬ 
neer at Frame said that most of the 
porting time between systems involves 
converting the imaging model. 


User Group to Vendors:' 

O ome companies are better than 
W others at working with the very 
people who provide them with their 
revenue—the users. According to 
members of the Intergalactic Users 
Group, those companies are Apple 
Computer, Acius, Borland Interna¬ 
tional, Intel, and Microsoft. At the 
second Intergalactic Users Group 
Officers Conference in New York City 
recently, representatives from nearly 
100 of the country’s most active 
computer users groups awarded 
certificates of appreciation to those 
five companies for their efforts in 
working with users groups. 

As for other companies in the 
computer industry, too many of them 


Try a Little Friendliness 

still need to be educated about the 
value of users groups, said Jerry 
Schneider, executive director of the 
Association of PC Users Groups. 
“They have this stereotype that we 
are a bunch of teenagers making 
copies of software ” he said. 

Schneider said that one study 
noted that more than 60 percent of 
f future computer hardware and 
software sales will be to individuals 
and companies with fewer than 50 
employees, rather than to the Fortune 
500 firms that many computer compa¬ 
nies seemingly envision as their 
customers. “Users groups provide the 
way to reach that 60 percent of future 
customers” Schneider said. 


Microsoft Joins SQL Tool 

M icrosoft is now offering a Win¬ 
dows-based Structured Query 
Language query tool as a component 
of the DOS version of the Excel 
spreadsheet program . TheQ + E (for 
Query and Edit) system works only 
with dBASE database fdes(DBF files). 

Q + E, developed by Pioneer Soft¬ 
ware (Raleigh, NC), appears as a 
series of additional menu choices in 
Excefs Data menu selection. Adding 
Q + E to Excel involves a simple setup 
procedure when you install the 
spreadsheet program, Q + E is also a 
stand-alone product that runs under 
Microsoft Windows and can exchange 
data with any Windows application. 


with Excel 

The Q+E facility allows you to 
graphically query and perform 
relational operations on DBF-type 
files and bring the data into an Excel 
spreadsheet. For example, you could 
open multiple files in multiple 
windows and simply click on the 
columns needed in a relational join. 
Using Microsoft’s Dynamic Data 
Exchange feature in Windows, links 
between Excel and the database 
accessed by Q+E are maintained, so 
the Excel spreadsheet is updated if 
you make changes to the database. 

Programmers can also use Q + E to 
embed SQL query commands into 
Excel spreadsheet cells. 


NEWS STAFF SEEKS NEWS, DIAL (603) 924-9281. 

The BYTE news staff is always interested in hearing about new developments 
that might affect microcomputers , the way they work t or the way people work 
with them. If you know of a project that could shape the state of the art f please 
give us a call at (603) 924-9281 or write to us at One Phoenix Mill Lane , 
Peterborough, NH 03458, An electronic version of Microbytes , offering a wider 
variety of computer-related news on a daily basis t is available on BIX , 
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your development teams will 
never shift into high gear. 


Now you can speed up the performance of your 
entire work group with a true multi-processing develop¬ 
ment environment for OS/2. Teamwork is the first CASE 
toolset to support OS/2 software developers. So if you’ve 
been driving DOS-based CASE tools and you’re ready 
for workstation power, get ready to fasten your seatbelt. 

The intuitive graphic user interface and the 
advanced multi-window, multi-tasking capabilities of 
Teamwork immediately improve individual and team 
productivity. Each developer creates, edits, and inspects 
multiple design views simultaneously with simple point 
and click operations. Teamwork fully integrates graphics 
and data for structured analysis, data modeling, real-time 
analysis, and structured design models. Rigorous support 
of standard methods, complete syntactical checking and 
balancing assure system quality. 

Teamwork's own configuration management and 
project status help manage and control even your largest 
projects. Projects can be partitioned to allow parallel 
development by multiple analysts and designers. The 
project manager controls the process by the baseline, 
merge, and reconcile features of Teamwork. 


If you're just getting started with CASE tools, 
Teamwork/PCSA is a DOS-based structured analysis 
tool that can also run on your PS/2. As your projects 
grow, Teamwork/PCSA gives you an easy migration path 
since it is fully compatible with Teamwork for OS/2. 

Thousands of developers with applications 
ranging from financial to avionics already rely on the 
power of Teamwork. In fact, Teamwork is the world's 
leading workstation-based CASE toolset. 

Cadre’s hotline support, maintenance services, 
excellent documentation, and effective educational 
offerings make sure you get started right on the right 
track. That’s all a part of Teamwork. 

Call (401) 351-CASE 

If you're ready to shift into high gear, then you're 
ready for Teamwork. Anything less, just won’t meet 
your standards. 


* |—\r\r Cadre Technologies In 

I A I lk , H 222 Richmond 5L 
W\L/I \L Provdence, Rl 02903 


Teamwork is a registered trademark of Cadre Technologies Inc. PS/2 and OS/2 are trademarks of International Business Machines. 



























As your introduction to 

The Library of Computer 
and Information Sciences. 


%?3Books 




42044 $3 LOO 32264 $29 95 



56530 $32.00 



66004-2 (46.0(1 

{Counts as 2 choicest 




37177 $24.95 


36956-2 $39.95 

(Counts as 2 choices) 



39964-2 $40.95 

(Court ts as 2 choices) 



42270 $27.95 



41652-2 (37.50 

{Counts as 2 choices) 



43935 $24.95 



62880 $34.00 


70674 $24.95 




58751-2 $40.00 

(Counts as 2 choices) 



81670 $31.00 


63276-2 $39,95 60362 $20.33 

(Counts as 2 choices) 




ROGEtftWSSMN 

SOFTWARE 


ENGNEEKNG 



79162-2 $44.95 

(Counts as 2 choices) 




■apa 


pesiGM 


- - a 

m P 


69939 


$35.00 






















































THE 

c 

PROCRAMMING 

language 


WKemiitiM • Dn»m* M. Ritchie 

37206 $27.00 




i 


41624-2 $39.95 

(Counts as 2 choices) 



67521-2 $44.95 59862 $22.95 32288 $29.95 

(Counts as 2 choices) 


realItime 

PROGRAMMING 


34040-2 $39.95 

(Counts as 2 choices) 



54566-2 $39.95 80769 $35.00 

(Counts as 2 choices) 


4 Good Reasons to Join 


1. The Finest Books. Of the hundreds of books submitted to us each 
year, only the very finest are selected and offered. Moreover, our books are 
always of equal quality to publishers’ editions, never economy editions. 

2. Big Savings. In addition to getting 3 books for only $1.00 each when 
you join, you keep saving substantially, up to 30% and occasionally even 
more. (For example, your total savings as a trial member—including this 
introductory offer—can easily be over 50%. That’s like getting every other 
book free!) 

3. Bonus Books. Also, you will immediately become eligible to 
participate in our Bonus Book Plan, with savings of 65% off the 
publishers' prices. 


4. Convenient Service. At 3-4 week intervals (16 times per year), you 
will receive the Library of Computer and Information Sciences News, 
describing the Main Selection and Alternate Selections, together with a 
dated reply card. If you want the Main Selection, do nothing, and it will be 
sent to you automatically. If you prefer another selection, or no book a! 
all, simply indicate your choice on the card and return it by the date 
specified. You will have at least 10 days to decide. If, because of late mail 
delivery of the News, you should receive a book you do not want, we 
guarantee return postage. 

If reply card is missing, please write to The Library of Computer and 
Information Sciences, Dept. 7-FG3, 900 Chester Avenue, Delran, NJ 
08075, for membership information and an application. Byte 9/89 
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L etter s 

and Ask BYTE 


How To Write 
Bug-free Code 


Jerry Pournelle says, u it has 

already saved me several hours, and 
/ haven't had it a week . Highly rec¬ 
ommended (Chaos Manor BYTE* 
March 1989) 


“Deep bugs", the kind that show up 
after you deliver the program, are usually 
the result of logic flaws. Such bugs in¬ 
clude redundancies, contradictions, unique 
conditions without specified actions, etc. 

Logic Gem, a proven programmer's 
took helps you avoid these bugs in three 
ways: 

♦ Catches logical errors before 
you code the program. Saves 
hours of debugging time. 

♦ Automatically generates flawless 
code for the “guts" of your 
program... in C, BASIC, Pascal, 
FORTRAN, and dBASE. 

♦ Automatically produces written 
documentation of your logic, 
which insures good communica¬ 
tions between designer and coder. 
(And helps remind you of the 
logic from one work session to 
the next,) 

Logic Gem works with whatever com¬ 
piler you are using. The only change: 
with Logic Gem you catch and correct the 
Logic bugs before you write the program. 

Avoid hours and days of needless de¬ 
bugging time. Call 1-800-722-7853 now 
for details about Logic Gem. Or put 
Logic Gem to work for you immedi¬ 
ately: Order a copy (it costs only $99) 
and use it for 90 days at our risk. You can 
return it for any reason within 90 days for 
a complete refund. 

Sterling Castle, Inc. 

702 Washington St. #174 
Marina del Rey. CA 90292 

1-800-722-7853 
1-800-323-6406 (in CA> 

1-213-306-3020 
1-213-821-8122 FAX 


Download demo 

(213)453-7705 • 3/12/24,8,N,1 


Suggestion Box: Mac OS 

“The Mac Interface: Showing Its Age' 7 
by Don Crabb (Macintosh Special Edi¬ 
tion, June) made some very good points, 
particularly that the lack of genuine 
multitasking on the Macintosh should be 
an embarrassment to Apple Computer. 

While I believe that some of Crabb T s 
suggested "‘improvements” would be 
frivolous rather than functional, multi¬ 
tasking and a command-line interface for 
those who want to use it should be high 
on Apple's list of priorities. On the other 
band. I’m not going to hold my breath 
waiting for these capabilities. 

I use a Mac II at my office, but when I 
decided to buy a new machine to use at 
home, l selected the Amiga 2000 pre¬ 
cisely because it offered both of those 
utilitarian features. Perhaps Crabb 
should try an Amiga. 

On the matter of Apple's “look and 
feel” legal claims, I must take issue with 
the views expressed in Crabb 7 s article. 
The Macintosh user interface did not 
originate at Apple Computer, and Apple 
should not be permitted to make any 
claims against other “similar” products 
based on that supposition. Xerox was the 
originator of the windowed mouse-and- 
icon environment. No doubt the original 
designers of that system are amused by 
the pretensions of Apple's lawyers. 

It is a serious defect of our legal system 
that it permits patent and copyright 
claims to be awarded based on the “earli¬ 
est filing date” rather than the actual 
date of creation. I hope Apple's spurious 
claim will be struck down eventually by 
some sensible judge who believes in the 


WE WANT TO HEAR FROM YOU. Please 
double-space your letter on one side of the 
page and include your name and address We 
can print listings and rabies along with a 
tetter if they are short and legible. Address 
correspondence to Letters Editor. BYTE, 
One Phoenix Mill Lane, Peterborough r 
NH 03458. 

Because of space limitations, we reserve 
the right to edit letters. Generally, it takes 
four months from the time we receive a letter 
until we publish it 


spirit of the law rather than merely the 
words on the page. 

Gary Lee Phillips 
Chicago, !L 

Ackerman Function Revisited 

AlfP. Steinbach (Letters, April) elegant¬ 
ly solved Christopher Greaves's chal¬ 
lenge to show the value of Acker- 
man(5,5). Unfortunately, Steinbaeh's 
generalization about operations is 
wrong. He showed that the Ackerman 
function is a variation on x op* y, where 
op i is addition, op 2 is multiplication, op 3 
is exponentiation, and op 4 is the next step 
above exponents. In other words, 

x op 3 y — <((jt x) x) x ). . . x\ y repetitions 
of X 

and 

x op 4 y = (((**)*) 2 )] V repetitions of x . 

Some interesting observations arise for 
operations above addition (for m an inte¬ 
ger, m> I): 

x op* 1 ~x 

1 op m JC = 1 

2 op* 2=4 

x op m 2=x op*.,* 

I lake exception to the general equation 

* op* y = x op*-, (x op m (y“l)), 

which has the effect of collecting paren¬ 
theses of an expansion to the right. This 
is true for op 2 and op 3 , because the ex¬ 
pansions are commutative. Close inspec¬ 
tion of the concepts of “operation” and 
“number" leads to the conclusion that 
these expansions of parentheses (i.e., 
order of operation) must collect to the 
left. This leads to a different general 
equation for higher operations (m> 1): 

* op* y = \x op m (y- l)]Dp*_, x. 

Jeremy Broner 
Palo Alto, CA 
continued 












Introducing E 


T station I. 



he LANstation I, a 286 diskless workstation, 
elivers lightning fast performance, an ultra- 
Tiall footprint, dazzling EGA video display, and 
ompatibility with any network card or operating 
/stem at an affordable price. 

merald has incorporated the latest technologies 
every feature to eliminate the typical space, 
Dise, heat and security problems that plague 
andard PCs on a network. 

esign experts agree... 

.. that the LANstation I is the finest example in 
motional ergonomic design. International Design 
agazine said "products like yours express the 
ading edge of contemporary design." 


Emerald provides the best warranty 
program in the industry. 48-hour repair 
or replace, guaranteed—at no charge! 

For more information on the 
latest in diskless workstation 
technology contact your 
Emerald Computers 
marketing representative 
at (800) 321-5711. 


$2,195. 

Suggested List for 12 MHz 286 


EMERALD - 


EMERALD COMPUTERS, INC. COMMMERCIAL PRODUCTS GROUP 
7324 SW Durham Road Portland, Oregon 97224 

(S00)321-5711 (503) 620-6094 FAX:(503)639-7932 




LETTERS 


Optimizing Compilers 

The past few years have seen a lot of ac¬ 
tivity in the development of optimizing 
compilers. Unfortunately, most of these 
compilers are doing the wrong optimi¬ 
zations. 

Compilers should optimize those 
things over which the programmer has 
no control, not trivialities that can easily 
be expressed in the source language. Ex¬ 
amples of such useless optimization in¬ 
clude common subexpression elimina¬ 
tion, loop invariant removal, and loop 
unrolling. There is no point in develop¬ 
ing a program to recognize situations 
that could benefit from these techniques 
because they are all common sense—any 
programmer other than a complete nov¬ 
ice should automatically write code that 
cannot be optimized by such basic me¬ 
chanical analysis. 

There are many useful optimizations 
that should be performed that cannot eas- 
ily be accomplished by simple local 
source code rearrangement. These in¬ 
clude in-line expansion of functions 
called only once and reorganization of 
program routines so that functions that 
often call each other are closer together, 


so shorter call instructions can be used. 

Optimization shouldn't compensate 
for sloppy programming. Optimizing 
compilers should try to generate the best 
possible code for a program the way it 
was written and not try to analyze wheth¬ 
er the program could have been written 
more efficiently. There's no sense in de¬ 
veloping huge, complex programs to do 
what can already be done simply. 

James Hague 
Richardson, TX 

Amiga Graphics Set Right 
I am writing in regard to “Variations on a 
Screen" by Phillip Robinson (Graphics 
Supplement, April). 

I was offended that the IBM PC and 
Mac screen shots were both of profes¬ 
sional applications, while the Amiga 
screen shown was that of a game. There 
are many professional applications on the 
Amiga for desktop publishing, two- 
dimensional and three-dimensional ren¬ 
dering and animation, word processing, 
spreadsheets, video titling, synthesizer 
programming and control, terminal em¬ 
ulation, image processing, and so forth. 
Why not show the interfaces of one of 


these if you couldn't use Amiga artwork? 

By the way, why didn't you mention 
what system produced the ray trace on 
the cover of the supplement? Could it 
have been an Amiga? 

I also take issue with the statement that 
“Because these chips [the Amiga's cus¬ 
tom graphics, data movement, and audio 
processors] can handle video informa¬ 
tion while the main CPU is working on 
other tasks, the Amiga has a degree of 
'multitasking'—the ability to handle 
more than one job at a time, ” The custom 
chips give the Amiga a degree of parallel 
multiprocessing. Multitasking is an attri¬ 
bute of an operating system, not of hard¬ 
ware. Of course, the Amiga's operating 
system has more than a “degree” of 
multitasking, with both large- and small- 
grain multitasking, priorities, inter¬ 
rupts, message passing, and shared pro¬ 
gram libraries. 

Robinson's categorization of the possi¬ 
ble Amiga display resolutions is incor¬ 
rect. The resolutions mentioned are the 
nonoverscanned resolutions; for each of 
320 by 200 pixels, 320 by 400 pixels, 
640 by 200 pixels, and640 by 400pixels, 

continued 



Remember when sending a fax meant leaving 
your desk? Or when faxing on the road was 
almost impossible? 

Those days are over. Introducing the 
UbrldPorl 24% ™ portable fax and data 
modem. 

Since it's external to your computer, it s easily 
shared around the office. And since it's battery 
powered and uses Rf JI s or optional acoustic 
couplers, it connects to public phones and 
PBXs anywhere, Via Bell and CCHT standards 
worldwide. It even sends and receives fax and 


Touchbase Systems, Inc. 
160 Laurel Avenue 
Northpori, NY 11768 
(516) 261 -0423 
Fax (516) 754-3491 


But best of all, fmrn your desktop or laptop, 
you can instantly connect with practically 
anyone anywhere who owns a fax or modem. 


Unless, of course, they Ve ventured out on the 
road without one. 


Call us today at 800-541-0345 (in New York, 
516-261-0423) for more on the WoridPort line 
and the dealer nearest you. 


data messages 
unattended or 
while you run 
applications. 


This Should Go Oo Your Desk 
For The Same Reasons It Goes 
On The Road. 


WjridPciTi 2496 is a Iradcmark of Tuuchbase Systems, Inc , © [989 Ttouchbise Systems. Cue. 
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Now there’s a battery-powered 286 
with the one feature you’ve been waiting for. 



That little package yoifve been 
expecting from us has just arrived. 

The new Toshiba Tr600. The 
fastest battery-powered portable 
computer we’ve ever made. 

It packs a powerful L2MHz 286 
microprocessor. One full megabyte 
of RAM that's expandable to 5MB. 
Plus a fast 20MB hand disk. 

Equally impressive is its 1.44MB 
3V2 inch diskette drive, detachable, 
backlit EGA-compatible display 
and two expansion slots for access 
to an internal modem, LANs, main¬ 
frames and much more. 

But at a total weight of under 
12 pounds, the T1600 is bound to 
spend alot of time outside the office. 
Which is why we added some other 
important features 

Like AutoResume, which lets 
you restart your work wherever you 
finished. And space for two remov¬ 
able, rechargeable battery packs no 
larger than the palm of your hand 
All of which makes one thing 
about the T1600unmistakably dear. 
It was definitely worth the wait 



T1600: Battery-powered 80C286ll2Mffc r 20MB hard disk at 
27msec, l44MB3te w diskette drive, 1MB RAM expandable fa 
SMB , detachable backlit EGA-compatible LCD, remove- 
able rechargeable battery pack, coprocessor socket, 7 stan¬ 
dard interfaces, 2 expansion slots for generalpurpose options, 
for information call 1-800-4577777. 7 i&hiba PCs are backed 
by the Exceptional Care Program (mrodtmnt required). 


In Touch with Tomorrow 

TOSHIBA 

Toshiba America Information Systems, Inc., Computer ^sterns Division 
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there are corresponding overscan resolu¬ 
tions, nominally 352 by 262 pixels, 352 
by 524 pixels, 704 by 262 pixels, and 704 
by 524 pixels. These overscan resolu¬ 
tions are another good reason to use the 
Amiga in video work, because overscan 
is required to properly fill a video 
screen. Note that the Hold and Modify 
(HAM) mode can be used in any low-res¬ 
olution mode. Note also that all these 
resolutions can be displayed simulta¬ 
neously, through the use of multiple, 


slidable intuition screens. 

The statement that video RAM is sep~ 
arate from system RAM is not correct— 
at least not if Robinson is speaking of 
what is known on most systems as a 
frame buffer, the area of RAM reserved 
for the displayed images. In the case of 
the Amiga, the bit maps for graphics 
must be located in the lower 512K bytes 
(l megabyte in newer machines) of sys¬ 
tem memory, as must audio waveforms, 
disk I/O buffers, and any other data to be 


accessed by the custom chips. There is 
no limitation on what else can be kept in 
this lower area of memory—programs, 
data stacks, and so forth are perfectly 
acceptable. In fact, while it cannot multi¬ 
task more than a couple of large Amiga 
applications (or five to eight smaller 
ones), a 512K-byte Amiga is perfectly 
capable of running programs and dis¬ 
playing graphics simultaneously. 

The statement that the custom chip can 
manipulate five bit planes is misleading. 
The Amiga hardware reference manual 
does not mention such a limitation. In 
fact, HAM-mode images use six bit 
planes, and they're easily manipulated 
using a blitter and the Copper, 

The statement that the next release of 
Denise will incorporate a 64-color screen 
mode is misleading. Except for the earli¬ 
er Amiga 1000s, almost all Amigas can 
already use extra halfbrite mode. An¬ 
other statement, that the Amiga's small¬ 
er market share has led to a smaller li¬ 
brary of programs, is also misleading. 
Roth the Mac and the IBM PC have been 
around for more years than Amiga. Re¬ 
member, more than 1 million Amigas 
have been shipped. This is a number to 
reckon with, and it will continue to grow. 

Also, despite Robinson's statements to 
the contrary, the Amiga comes with 
more standard simultaneously display- 
able colors than the Mac II {4096 as op¬ 
posed to 256). And for less than a third of 
the price of a Mac II, that doesn't seem a 
bad buy. But even if the Amiga had fewer 
colors, it seems contradictory to say in 
one sentence that “The Amiga has also 
fallen behind the Mac II in the sheer 
number of colors that can be displayed on 
the screen—and so is less competitive as 
a design and industrial or business 
graphics tool," and then in the very next 
sentence to say, “The Amiga's real 
strength is shown in pure graphics tasks 
such as games, animation, and video 
work," After all, what requires more re¬ 
alistic rendering capability—CAD and 
business graphics, or video painting and 
animation? It should be obvious that 
Robinson is indulging in some wishful 
thinking in this case. 

Mark Cash man 
Windsor , CT 

Software Despotism 

Like Ezra Shapiro (“Software Despo¬ 
tism: Truth and Fiction,' 5 May), I have 
felt the pressure to conform to computer 
software that I didn't like simply because 
the boss wanted everyone to standardize. 
Of course, the software of choice is what 
the boss wanted to use, not what any of 

continued 


Engineers and 
Found Plotting Behind 
Businessmen’s Backs! 


LOAD CURVES 



100% LOTUS Compatible 


with 

TECH* 

GRAPH* 

PAD 

Plotting and 
graphing software 
for engineers and 
scientists. 


Still trying to get engineering & scientific graphs from spreadsheets 
or business programs? If so, you need TECH*GRAPH*PAD, the 
industry standard technical graphing & plotting software for 
engineers & scientists. Directly reads data from Lotus 1-2-3 work¬ 
sheets, other spreadsheets, & most data acquisition hardware & 
software. GUARANTEED easy-to-use or your money back! 


According to PC MAGAZINE, "TECH*GRAPH*PAD 
is fast, easy-to-use, and produces good-looking output.' 


I 


H 


1 X-Y, Semi-log, Log/Log, Polar Plots 
1 Curve Fitting * Data Smoothing 
1 Full control of Labels & Scale 
1 Independent X-Y Axes; Dual Y Axes 
1 Error Bars * Greek Letters • Symbols 
1 Laser Printer, Plotter, Printer Output 
- IBM PC/XT/AT, PS/2, Apollo, DEC 
compatible 


CALL for FREE Demo Disk 

( 617 ) 290-5900 

Dealer Inquiries invited; 
International dealers fax (617) 890-1340 


400 Fifth Ave. 


IW binary engineering 

Waltham, MA 02154 • Tel: (617) 290-5900 • Fax: (617) 890-1340 
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Faster computers sooner... 

from FORTRON. 






***** 
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1* 4 




NetSet™ 286 

12. 16, 20 MHz 


Desktop 286 or 186 

12. ]6, 20 MHz 


NetSet™ 325, 333 DeskTop or Power 

As fast as products are designed, that's about how fast you can get them from Fortran. 
In early 1987 we were one of the first to ship an Intel 386™ based personal computer. 

Now we're ready to dazzle you with speed again; the NetSet™ 325 and NetSet™ 333 per¬ 
sonal computers, based on Intel 386™ 25 MHz and 33 MHz microprocessors. Designed for 
optimum performance of CAD/CAM, UNIX, XENIX, and network 
server applications. 

Like all our other personal computers, these come with one full 

- 1 - j — frp-e, at your site (USA). We're that sure of the 

reliability. And because we manufacture the computers ourselves, 
right here in California, you know exactly who to call with any 
technical questions; and if they do need service, we can fix them 
fast. Speed, service, and savings. That’s Fortran. 


BASIC SYSTEM PRICES START AT 

NetSet 286-12 386-16 386-20 Plus NetSet 386-325 NetSet 386-333 

*995 SJ950 *2400 *3290 *5450 

512K 2MB IMB IMB 4MB 


To Order Call Toll Free 

1 - 800 - 821-9771 

In CA 415 373 1008 

Leasing Program Available 
International Distributors Wanted 

“386^ « m trsdeirailr of Intel Ccrp 

lYetSer n t , im ilemnrk of foriftrn "Source Corp. 


FCEilSN 

EVhrf't-on/soiirce Corp* 

bttlB-Lt Patterson Pass Road 
Liverfnore, CA 94550 
Tel: 415 373-1008 

FAX: 415-373-1168 TELEX: 559291 


□ Please have a sales 
representative call me. 

□ Please send me more 
information. 

1, I am most interested in 

A. □ 286-based systems 

B, □ 386-based systems 


I am a 

A. □ End User 

B. □ VAR 

C. Q Corporate Purchaser 

D. □ DP/M1S. 


Name 
Title _ 


Company 
Address _ 

City_ 

State_ 

Zip _ 


Phone No. 


9/89 


Circle 115 on Reader Service Card (DEALERS: 116) 





































ASK BYTE 


the rest of us liked. 

I work in a IL3, government labora¬ 
tory, and most of our computer work is 
word processing, which we do periodi¬ 
cally. For some years now, my personal 
favorite has been Microsoft Word, espe¬ 
cially because of its excellent editing 
control via the mouse. But my supervisor 
demands that we all write with WordPer¬ 
fect, whether we know how to use it or 
not. I’m not smart enough to remember 
both sets of commands at the same time, 
so T decided to switch to WordPerfect to 
make it easier on myself. 

It really hurt a few weeks ago when I 
tried to go back to Microsoft Word and 
found that 1 couldn't remember the codes 
anymore. By then, Pd learned about ex¬ 
porting foreign file formats, but I fig¬ 
ured, why bother? To add insult to inju¬ 
ry, we are now doing collaborative work 
with another laboratory that uses Micro¬ 
soft Word exclusively. After final editing 
is complete, I convert the finished files 
into Microsoft Word for the other labora¬ 
tory. 

Michael D. Kawalek 
Corvallis t OR 



Failing Memory 

In November of 19881 upgraded from an 
Atari 800 to a 10-/12-MHz AT with 
512K bytes of memory. I bought the ma¬ 
chine from American Semiconductor of 
Tampa, Florida. The clock wouldn't 
hold the time and date, so 1 returned the 
system and received in exchange an 8 / 
12-MHz baby AT board with only 1 
megabyte of memory available on the 
motherboard. (The original machine 
could accept up to 4 megabytes on the 
motherboard,) 

After four more motherboard replace¬ 
ments—due to various failures—the 
company told me that I had to take back 
the baby AT board, like it or not. The 
person I contacted also told me that it’s 
cheaper and better to get a memory card. 

I have read that memory on the 
motherboard is faster. Also, I can't af¬ 
ford to lose an expansion slot. 

I would appreciate your opinion on this 
situation. 

Tony D, Kyritsis 
Ft. Lauderdale, FL 

Motherboard memory is generally faster. 
If the memory chips have low enough ac¬ 
cess times, the CPU can access them at 


up to the CPU dock rate, rather than the 
(usually slower) bus speed. Card-based 
memory could be as fast, or faster, if the 
motherboard memory requires a few wait 
states or the bus speed is cranked beyond 
the standard 8 MHz. 

If the machine inserts wait states, 
don V expect 12-MHz performance. If the 
bus runs faster than 8 MHz, expect com¬ 
patibility problems with I/O cards built 
for the standard AT bus. 

Perhaps most important, you have the 
right to get what you ordered. If your 
original order explicitly requested the 
machine with a 4-megabyte memory ca¬ 
pacity, a vendor can’t force you to accept 
another product,— S. A, 

Protection, Please 

I have a compact-size Seagate ST-225 
hard disk drive on my AT clone, I would 
like to install a write-protect switch or at 
least devise foolproof write protection in 
software. Is there any way to do this? 

Louis Robiehaud 
Montreal, Quebec, Canada 

The hard disk drive you refer to is con¬ 
nected to the standard AT disk controller 
through two cables. One is a 34-pin con¬ 
trol bus that normally has connectors for 
two drives. The other is a smaller cable 
that passes raw data to or from the disk 
controller. The 34-pin cable handles all 
the command and status communications 
between the disk and the controller; it 's 
the cable I 'll focus on. 

Pin 6 is a signal called - WRITE 
GATE, which goes from the controller to 
the drive and tells the drive when to en¬ 
able writing. Normally high T the signal 
goes low whenever the controller wants to 
write data to the drive. Pin 12 is 
— WRITE FAULT, which goes low only 
when the drive cannot perform the write 
operation and needs to inform that con¬ 
troller that a catastrophic failure has oc¬ 
curred. One way to write-protect a drive 
is to prevent the — WRITE GATE from 
getting through to the disk and simulta¬ 
neously fool the controller into thinking 
that the write operation has failed , 

You 'll want to find a spare disk cable, 
a double-pole t double-throw toggle 
switch , and a good hobby knife . Identify 
lines 6 and 12 in the larger 34-pin cable. 
Carefully split along the sides of the two 
lines about an inch or so somewhere be¬ 
tween the controller side and the first 
drive connector. Having isolated the two 
lines, cut them in half separating the 
drive side from the controller side. Con¬ 
nect the switch as shown in figure L If 
you choose to mount the switch on the 
back of your microcomputer, use some 


From XT/AT 
controller card 

To hard 
disk drive 

From pin 6 - ^ ^ 

- — To pin 6 

c 

-A 1 f 

DPDT 

toggle switch 

From pin -- y ^ 

’— To pin 12 

Figure I: Switch-wiring diagram for 
write-protecting a hard disk drive. 


longer wire as necessary, but keep the 
cable lengths to a minimum. 

Turn off the computer and exchange 
your modified cable for the one in the ma¬ 
chine. Try copying files with the switch in 
each position. The write-protected mode 
will cause a “general failure" message 
during writes because of feedback from 
the -WRITE GATE to the -WRITE 
FAULT— H, E, 

Breaking the 32-megabyte Barrier 

l have an 80286 PC clone with a 40- 
megabyte hard disk drive, 640K bytes of 
RAM, cache memory, and VDisk, What 
would be a good interim solution for 
breaking the 640K-byte RAM and 32- 
megabyte disk barriers until OS/3 (or 
whatever they'll call the 80386 version of 
OS/2) is available? When OS/3 shows 
up. I’ll probably buy an 80386 machine, 
Kenneth L. Dunn 
Olmsted Falls , OH 

I've heard this question numerous limes 
(see "Breaking the Barrier" in the May 
Ask BYTE), and the answer always de¬ 
pends on what you're doing with your 
microcomputer . 

If you need DOS, the surest way to 
break the 32-megabyte disk barrier is 
with DOS 4.0 (see “PC DOS: Pulling 
Out the Stops, " June BYTE), But if 
you're not tied to DOS, you can solve 
both memory and disk restrictions by in¬ 
stalling Unix on your machine. The San¬ 
ta Cruz Operation (400 Encinal St,, P, O. 
Box 1900 , Santa Cruz , CA 95061 , (800) 
626-8649) markets an 80286 Xenix. Go¬ 
ing with Unix would allow you to upgrade 
to an 80386 without switching to a new 
operating system. — R, G. 

More Fax 

In the past two years, optical character 
recognition (OCR) boards have gone 
down in price and up in efficiency. But 
one thing that hasn't changed much is the 
price of the necessary scanner. 

Most fax machines have a fine mode, 

continued 
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Breakthrough $899 Offer—Now You Can Drive CD-ROM 






1) If FOR ANY REASON you are unhappy with your purchase you may return it within 
30 days for a FULL REFUND. 

2) During the 90-day NEC warranty period CDP will ship replacement drives overnight. 


For a limited time Compact Disk Products (CDP) is 
packaging the state-of-the-art NEC CD-ROM drive 
with Microsoft’s most popular CD-ROM software: 

Package A—For $899, includes Microsoft Bookshelf* 
a coupon to purchase both M icrosoft Stat 
Pack and Microsoft Small Business 
Consultant for only $50 each* a FREE copy 
of CD'Play Demo and FREE Federal 
Express delivery,* 

Package B—For $1189 also includes Microsoft 
Programmer’s Library 


NEC 


YOU SAVE OVER $750! 




MktOttiiStml! 
t fciwrep i tYraokurtt 


Microsoft. Bfrofatielf 


Buy CD-ROM now! CDP sells over 
ZOO quality CD-ROM titles for libraries* 
schools* legal and medical professionals* 
programmers* and many others. Over 
25 new titles are being published each 
month. With IBM, NEC* and HP 
announcing new CD-ROM based PC’s 
or Mini’s, a CD-ROM drive is becom¬ 
ing as necessary as a floppy drive* 

“l believe mare than ever that CD- 
ROM products mU fee a major force in 
the expansion of the information 
industry ." Bill Gates, 

CDP is the largest specialized supplier 

of CD-ROM products in the U.5- Since 1987* CDP has supplied you with prompt 

service and expert advice,at the best prices. CDP is committed to CD-ROM 

and it shows* Our Unconditional Guarantee is unmatched. Our free Federal 

Express delivery is an industry first. Call now and tomorrow you will be driving 

these power CD-ROM products. f „ _ . „ . . 

r r Circle 62 on Reader Service Card 


MiTutioft Pn^umruLf's Library 


Nec CD-ROM drives 
(retail $1198): Once again NEC \ 
has established an industry 
standard, Using 64K buffers (older 
drives use 8K) NEC delivers the speed 
users demand. Each drive includes full °0> 
audio CD hardware (accessible with CD-Play ’C 
Demo), The CDR-77 stand-alone drive also 
operates with Macintosh computers ($99 interface 
kit required). 

ft/Iierosoft Bookshelf (retail $295): An indispensable 
collection of writers' references for word processor users* This is the 
most popular CD-ROM title published. You get instant access to: The 

World Almanac, Chicago Manual of Style, BartletYs Familiar 
Quotations, Roger's 1L Electronic Thesaurus, American Heritage 
Dictionary, Business Information Sources, The U,S. Zip Code 
Directory, Houghton Mifflin Spell Checker and Usage Alert and 

morel All Microsoft CD-ROM's are RAM resident and include powerful 
cut and paste features for popular word processing packages, 

ft/f icrosoft Stat Pack (retail $125): Now you have easy 
access to the abundance of statistics published by the Federal 
Government—census data, business statistics, agricultural 
surveys and much mote, plus Microsoft Excel and Locus 
L2-3 spreadsheet files for all tables. A must for marketers 
and planners, 

ft/1 icrosoft Small Business Consultant (retail $149): 
The most popular publications of the Small Business 
Administration and Deloitte, Haskins and Sells on running 
a small business. Answer tax, accounting, legal, 
personal, and financing questions in an 
instant* A gold mine for businessmen, 
accountants, and consultants, 

ft/I icrosoft Programmers Library 

r - (retail $395): All the critics are raying 1 ‘.a 

masterpiece of simplicity unijunction.'' PC 
World* May '89. A complete library (over 
20,000 pages) of the latest releases of 
Microsoft's Technical Reference 
Manuals covering OS/2, Windows 
MS-DOS, C, MASM, etc. with 8 
megabytes of source code. 

Also includes FREE 

CD ROM 

Networking 
software. PC 
Professionals 
need this 

NOW1 


ORDER NOW! 800 -MEGABYTe ( 634 - 2298 ) 

[Order tine open M-S, 9 AM-9PM EST) 


Fax Orders 212-737-8289 * Inquiries/Free tech. Support 212-737-8400 
DEALER INQUIRIES WELCOME 

FREE CD-ROM: Mail in your order coupon and receive the CD-ROM Source Disk 
FREE, Includes demos of many popular CD-ROM products and retails for $89, 

♦Federal Express delivien frw for phone/fat orders wi.rhm continental US- only. 

Please send the package i'ue checked below. 

□ Package "A^^-Complete NEC CD-ROM drive kit (internal or stand-alone) 
plus BookslieJ/ and CD-Play Demo (includes a coupon to purchase both Stat 
Pack /Small Business Constdmt for $50 each) for only $899.' 

□ Package “B'—Complete NEC CD-ROM drive kit (internal or stand-alone) plus 
Bookshelf, CD Flay Demo and Programmer's Library (includes- a coupon to purchase 
both Stat Pack/Small Business Consultant for $50 each) for only $J 1991 

Please send the following drive configuration with my order: 

□ Stand-alone NEC CDR-77; Select □ PC/XT/AT/386 

or □ MicroChannel 

□ Interna! NEC CDR 80(PC/XT/AT/386 Only) 


J.i 


Jk 


Compact Disk Products, Inc, 

223 East 65rh Street* New York, New York £0028 
(212) 737-8400 

□ Please send me a free CDP Encyclopedia of CD-ROM Froducis 
QCorparate / personal check money aider enclosed 
Charge my (circle one) American Express Optima VISA 
MasterCard Diner's Gub 

Acct. t exp. date 

Si|fUtU[e 


Name 


Company 


Address 


City/Stalc/Zip 


Phone 

Ktei nvJydp ftdenl Er.pm> F-tiTp^rnp iTiii handling, 
t Sev IforL- it-sUiints mill 82W sulci l*_s_ 
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People are talking about us. 


"lahey F77L is definitely for the programmer’s market, with features for the casual 
and professional user,..EDITOR'S CHOICE” PC Magazine 
“it is a fantastic product," FC Australia 

“This is a very good implementation of FORTRAN, better than the one \ use on my 
minicomputer system." IEEE Software 

“It should be the last FORTRAN compiler you will need to buy." Jbur Computer 
“Lahey F77L was by far the easiest compiler to use..." Programmer’s Journal 
“Compilation speed is Lahey FORTRAN’S most remarkable feature; it is unbelievably 
fast...Realistically Lahey FORTRAN is the most efficient and productive FORTRAN 
development tool for the DOS environment..."SITE, Nov. '87, p.l 87—David W. Burleigh 



Contact us to discuss our products and your needs. (800) 548-4778 
Lahey Computer Systems, Inc, RO. Box 6091, Incline Village, MV 89450 
Tel: (702) 831-2500 FAX: (702) 831-8123 Tlx: 9102401256 


NOW!! A high speed stand alone copier 
for 5 j /4 and 3Vfc inch diskettes 
duplicates virtually any format 


When your requirement cal! 
for unattended, high speed du¬ 
plication of virtually any 5V* or 
3 Vi inch diskette. Victory's 
Stand-Alone V320Q Duplicator 
is what you need. The reliable, 
desktop design is ideal for 
both office and industrial use. 

The V3200 features: 

■ Simple push-button operation 

* Switchable and 5V* inch 
copy drives 

* Support for most formats in¬ 
cluding IBM, Apple, Amiga, 
and Atari 

* Copy speed up to 250 
disks.'hour 

* Batch Processing multiple 
jobs with different formats 

* Production statistics display 

* Exceptional copy quality 


Top quality copying 
Victory Duplicators actually 
improve the quality of copies 
during duplication. The V32Q0 
validates the integrity of each 
master disk and verifies copies 
bit for bit to ensure quality. 
The system automatically 
sorts copied disks into an ac¬ 
cept or reject output canister. 

Do-it-yourself service 

Victory systems have built-in 
diagnostics to test and main¬ 
tain the system, A preventive 
maintenance indicator alerts 
you at regular intervals to 
check drive alignment and 
clean drive heads using utili¬ 
ties included with the system. 


The modular design of the 
V3200 and Victory’s overnight 
shipment of replacement parts 
let’s you service the system at 
your location, avoiding costly 
offsite repair and downtime. 
Victory stands behind the 
V32GG with a four month 
warranty. 


Call (80014214)103. 

And ask about Victory's family 
of affordable Autoloaders. 



ENTERPRISES 

Technatog)', foe. 


Victory Plaza 
1011 E. 53!^ Street 
Austin, TX 78751-1728 
(512) 450-0801 

In European BR: Paris (33-]) 45330137, 
Frankfurt (J94M74) 27051. Milan (39-2) 
33KJ0535. England (44-6) 22BR246. 
LuadpLan- Lcnntcn (44-j) 200-773 3, 
Laadplun-Ausiralm [fil-3) 525 409S 



CALL ABOUT A VIDEO TAPE DEMONSTRATION 


ASK BYTE 


which has good enough resolution for 
OCR. It seems to me that a fax interface 
could be incorporated on the OCR board. 
The board would give the fax machine 
the signal to begin transmitting, make 
the A/D conversion, and calculate the 
scan rate and linear conversion to use the 
fax signal. I see quite a market for such a 
board. What are the problems? 

Robert R. Stevens 

Phuket, Thailand 

I believe you *re describing the fox-ma- 
chine-on-a-board technology , which has 
progressed rapidly in the past year ■„ Prod¬ 
ucts of this type can now he had for about 
$400 or so. It would be a simple matter to 
have the fax call up the microcomputer 
with the fax hoard and transmit the digi¬ 
tized document to the microcomputer. 
What’s missing then is the software to 
feed the received fax to the OCR hoard. A 
few hundred dollars will get you the nec¬ 
essary file-conversion software and 
drivers. Contact the manufacturer of the 
OCR board you ‘d like to use . 

With scanners now down to $1000 1 it 
might be easier just to buy an inexpensive 
scanner. If you 1 vejust spent thousands on 
a good OCR hoard, you ’ll have to spend 
$400 or more for a fax card and a few 
hundred more on software. 

Another approach to your problem is to 
turn to the class of fax machines that in¬ 
corporate storage and serial connections 
for computers. They were made specifi¬ 
cally to work in the way that you ’ve de¬ 
scribed , You connect the output of the fax 
machine directly to your computer. When 
you feed in the document, the fax acts like 
a scanner, sending the digitized docu¬ 
ment to the microcomputer. Fax manage¬ 
ment software can send this to an OCR 
board or software product w convert it to a 
graphic for desktop publishing, and so 
on. Fax machines with this capability are 
available from Canon and other manu¬ 
facturers. There is commercially avail¬ 
able software that does all the necessary 
routing and conversions. FaxMate from 
Bright Ideas (87A Ocean St., South Port¬ 
land, ME 04106i (207) 767-6031) per¬ 
forms all these functions, as well as using 
the fax as a modem and a printer. 

—H, E. 


Model 100 Goes to School 

Some years ago I purchased a Tandy 100 
laptop. Now I want to use it as an elec¬ 
tronic notebook for college. How do I 
dump my files from it to my IBM clone (a 
12-MHz 80286 machine)? 

Arthur L. Feasall 
APO, NY 

continued 
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Here’s HowNXfe Protect 


Y)ur Soft war 


ProfitsBetter. 


m< 'dukir m »nware management creative revenue 1 *'. Mi 
demo control and a path for future upgrades. 

The information stored in the MEMORY KEY eaffiH . 
niently reprogrammed by your application software offljH' 

— users site via software disk or modtSH 

andso/i^arfior 8 All our products attach convenienth^| 

each developer printer port, are transparent and allow fori 

^ unlimited back up copies. 

no pro - For serious software protection, call now. 

adapters 9 Anc * start protecting your profits. 
necessary Hands down, we’re better 


Encrypted routines 
provide the highest 
degree of security 


No 

batteries 
to fail or 
replace 


Over 55 


supported in DOS, 
XENIX and OS 2 


MICROPHAR 


;e our key-interrogation routines are cncnptcd , and our 
re is custom-wired to distinguish each of our clients’ keys, 
* clients have the highest degree of security available. 

Unlike other manufacturers, our routines assume responsibility 
for all hardware, softw are and timing issues. 

And what this means Is that vour engineering 
time and money won’t be wasted reinventing 
protection schemes. 

We offer two high security products for 
copy control: the KEY and the MEMORY "KEY. 

Our protection devices can also be used for 
serialization techniques, software leasing. 


v> 


Can be dynamically 
reprogrammed at the 
user site via diskette 
or modem. 


MARKETING. INC. 

1 - 800 - 843-0413 Se Habla Espariol 


In Europe: Microphar, 42, Ave. Sainte Fov 92200. Neully Sur-Seine France In Che Americas and the Pacific: ProTech, 9600-J Southern Pines Blvd. Charlotte, NC 28217 

rel: 33-1-47-38-21-21 Fax: 33-1-46-24-76-91, Call to obtain distributor addresses in: Tel: 704-523-9500 Fax: 704-523-7651 Hours: Mon-Thurs: 8:30-7:00 ET, Fri: 8:30-5:30 ET 

Belgium, Ireland, Italy, Netherlands. Portugal, Spain, Switzerland, UK. & W. Germany. FOR A DEMONSTRATION PACKAGE OR ADDITIONAL INFORMATION, PLEASE WRITE OR CALL. 










ASK BYTE 


You have fine taste in computers—the 
Model 100's light weight and good bat¬ 
tery life make it an excellent choice for 
taking notes (I own a Model 100 myself). 

The Model 100 has a standard RS- 
232C serial port that supports all the ex¬ 
pected speeds up to 19.2 kilobits per sec¬ 
ond. To connect it to an AT clone, you 'll 
need a cable that looks like what I've 
shown in figure 2. 

Find some telecommunications soft¬ 
ware for your AT that can handle ASCII 
file transfers with XON/XOFF handshak¬ 
ing. Almost anything will do. Connect the 
cable and set the AT to full-duplex, 2400 
bps, no parity, 8 data bits, and 1 stop bit. 
From the Model 100 main menu, move 
the cursor to TELCOM and press Return. 
Press F3 for STAT(us). For 2400 bps, the 
status setting is 68N1E. Press F4 for 
TERM. Type a few characters on the 
Model 100; you should see them appear 
on the AT. Test the setup on the AT, too. 

When you 're ready to transfer a file 
from the Model 100 to the AT, start the 
software on the AT side "receiving " or 
"downloading" an ASCII file. On the 
Model 100, press F3 (Up). Enter the file¬ 
name and press Return. After the file is 



Figure 2: Diagram for a PC 
AT-to-Model 100 cable. 


transferred, stop the AT's receive opera¬ 
tion. The file you receive on the AT will 
still be formatted for the Model 100. 
Paragraphs are represented as one long 
line with a carriage return at the end. De¬ 
pending on your word processor, you may 
need software to convert the carriage re¬ 
turn character to a carriage return/line¬ 
feed pair. 

To send a file to the Model 100, set the 
AT to "send" or "upload" a file. If pos¬ 
sible, make sure that the AT strips off 
linefeed characters. Press F2 (Down) on 


the Model 100 to start the transfer. Enter 
a filename and press Return, and then 
start the receiving process on the AT. You 
may want to try other transmission speeds; 
check your Model 100's documentation 
for changing the data transfer rates. 

A less-technical means of saving files 
on the AT is a product called Disk+from 
Personal Computer Support Group (4540 
Beltway Dr., Dallas . TX 75244, (214) 
404-4008). Disk + is a ROM chip that fits 
in the Model 100 and a disk that you load 
on your AT. You connect the cabling be¬ 
tween the computers and run both soft¬ 
ware packages. You simply position the 
cursor over the file you want to transfer, 
and Disk + automatically sets the data 
transfer rates and transfers the file. 
You 'll still need to do some simple file 
conversions to use the file in your AT's 
word processor. Personal Computer Sup¬ 
port Group will even sell you the cable if 
you don't want to make it yourself 

By the way, if the keyboard noise both¬ 
ers your fellow classmates, gently pry off 
the keytops and place small orthodontic 
rubber bands around the keyswitch posts. 
This cuts down on the noise. —H. E. 

continued 


Programmers 800-228-3736 

■ ■ V (Canada 800-344-2495) 

valuer! 


Wholesaler 


□ 


□ ASSEMBLERS 1 

List 

1-2 


MS Macro Assembler 

150 

97 

92 

Turbo Assembler/Debugger 

150 

98 

93 

□ BASIC & ADDONS ■ 



MS Quick BASIC 4.5 

99 

67 

64 

QuickPak Professional 

149 

109 

99 

□ C LANGUAGE- COMPILERS* 

Lattice C - 3.4 

250 

156 

143 

Microsoft C 5.1 

450 

287 

283 

Microsoft Quick C 

99 

67 

64 

Turbo C by Borland 

150 

98 

94 

J PORDI 




1 1 OVJDUL 

MS COBOL 3.0 

900 

599 

569 

Realia COBOL 

995 

799 

769 

□ DATABASE MANAGEMENT* 

Clarion 

695 

399 

379 

D the data language 

395 

339 

289 

Magic PC 

299 

259 

229 

Paradox 3.0 

725 

489 

479 

~] DRA^F 




1_1 L/DMOC 

Clipper Summer '87 

695 

429 

419 

dBASE IV 

795 

489 

479 

FoxBASE + 2.1 

395 

209 

199 

□ DBASE TOOLS ■ 




Clear4 for dBASE 

200 

149 

139 

dBRIEF w/BRIEF 

275 

Save 

Save 

dSalvage 

100 

83 

79 

R&R Relational Reportwriter 

149 

99 

93 


□ 


List 1-2 3^ 


DEBUGGERS/ 
DISASSEMBLERS 

Periscope II 175 129 

Periscope III 
Soft Probe ll/TX 


109 

1395 1069 999 

395 269 239 


□ DEVELOPMENT TOOLS 

Clear+forC 150 143 

PC-Lint 139 99 

Poly Make 149 129 


PolvM 
PVCS Professional 

□ EDITORS 


139 
89 
123 

395 339 309 


BRIEF 

195 

Save 

Save 

Epsilon 

195 

139 

109 

KEDIT 

150 

129 

109 

SPF/PC 

245 

169 

144 

Vedit4 

185 

109 

99 

H FILE ADDONS ■ 




Btrieve ISAM 

245 

169 

144 

XQL 

795 

579 

529 

c-tree by Faircom 

395 

279 

249 

d-tree 

495 

319 

299 

r-tree 

295 

199 

179 





MS FORTAN 

450 

299 

289 

RM/FORTRAN 

595 

409 

389 

J GRAPHIC ADDONS ■ 



GSS Development Toolkit 

620 

459 

429 

Halo '88 

395 

256 

238 

Hoops 

495 

389 

369 


□ OBJECT- 
ORIENTED 

Actor 495 399 379 

Smalltalk/V 100 59 54 

ZortechC++ 150 129 Save 

os - SUPPORT 

DESQview 
MS Windows/286 

□ OTHER PRODUCTS 

Carbon Copy Plus 
CO/SESSION 
HEADROOM by Helix 
Link & Locate 
Norton Utilities Advanced 
PC Tools Deluxe 
Remote2 

□ SPREADSHEETS 

1-2-3 
Excel 
Multiplan 
Quattro 
SuperCalc V 

□ TEXT SCREENS ADDONS** 

C Worthy w/Forms 295 Save Save 

Greenleaf DataWindows 295 179 159 

Vermont Views 395 319 299 

□ WORD PROCESSING ^^^* 

Sprint 200 134 129 

WordPerfect 495 239 234 

Wordstar 495 259 249 


130 

79 

73 

99 

67 

64 

S ■ 

195 

115 

104 

249 

179 

159 

95 

Save 

Save 

350 

249 

219 

150 

79 

77 

80 

45 

43 

195 

104 

99 


495 

299 

289 

495 

239 

229 

195 

139 

129 

248 

164 

159 

495 

319 

299 


Over 1 9 000 popular 
products! 


Prices subject to change without notice. 


FAX 472-4951 - 20 Fort Street, Quincy, Massachusetts 02169 • Hours: M-F 8:30-5 EST WE PAY FOR DELAY: CALL FOR DETAILS. by ass 
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ASK BYTE 


What’s in a Word? 

I am interested in the structure of .EXE 
program files. By reading explanations 
about the .EXE header layout in various 
books on DOS, I have come to under¬ 
stand all but one item, the word check¬ 
sum at byte offsets 12-13 hexadecimal. I 
have experimented with it by plugging in 
a variety of arbitrary values in a couple of 
.EXE-format programs, but the pro¬ 
grams have always loaded and run with 
no problems. 


How is this value calculated, and how 
is it used when the program is loaded and 
running? 

Ronald Rowley 
Laurel, MD 

The item you describe is the one *.s com¬ 
plement checksum of all the words in the 
.EXE file. This item is calculated by 
LINK (as LINK is creating the .EXE 
file), such that if you add together all the 
words of the .EXE file, the result (ignor¬ 


ing carries) is hexadecimal FFFF. The 
idea was that when you went to execute 
an .EXE file, DOS would calculate the 
file ’s checksum and refuse to run the pro¬ 
gram if the result was anything other than 
FFFF (indicating a possible corrupt file). 
To date, I haven f t found a version of MS- 
DOS that pays heed to the checksum. It 
appears that you haven *t, either. —R. G. 

Multiple Monitors 

1 have an XT clone, a monochrome moni¬ 
tor, and a TV monitor. I also have an 
IBM monochrome card, a color graphics 
card, and a Hercules-compatible graph¬ 
ics card. Right now, I have the mono¬ 
chrome card and the color graphics card 
in the machine. I can output text on the 
monochrome monitor, but not graphics. 

I’d like to do graphics on the mono¬ 
chrome monitor and play games on the 
TV monitor. I plan to replace the mono¬ 
chrome card with the Hercules graphics 
card, but a friend said that this would 
break my motherboard (two graphics 
cards can’t be placed in the same mother¬ 
board). Can I output graphics to the 
monochrome card and play games on the 
color monitor? 

Daniel Fu 
Austin, TX 

It is possible to combine Hercules and 
CGA graphics adapters in the same ma¬ 
chine, but there are a few qualifications. 
First, you need an IBM CGA card or 
clone with composite output. This will let 
you connect your CGA card to the TV for 
the price of an RF modulator. Second, 
you'll need to configure your Hercules 
clone to run in half mode, so that it will 
be able to share the display segment with 
the CGA card. Most applications written 
for the Hercules graphics card require 
full mode, so you may have trouble with 
off-the-shelf software. One last caution: 
The composite output from the CGA card 
may be suitable for games only. —S. A. 


FIX 


In a June What’s New item (“HyperPad 
Goes DOS”) and a July Short Take 
(“Desktop Manager with Hypertext 
Power”) on HyperPAD from Brightbill- 
Robcrts, we mistakenly referred to Hy- 
perPAD’s scripting language as Hyper- 
Script. The actual name of the scripting 
language is PADtalk. HyperScript is a 
registered trademark for the program¬ 
ming language used in WingZ by Infor¬ 
mix Software. ■ 


Here's the PC Voice Mail system that can 
increase your productivity by over 9 weeks. 


The average business person wastes 
5 to 1* hours each week on the tele¬ 
phone. That’s over 9 weeks a year of 
wasted time and profits. That’s why you 
need Watson. 

What Is Watson? 

It’s the $199 hardware and software 
system that turns your PC and tele¬ 
phone into an intelligent communica¬ 
tions system that outperforms voice 
messaging systems costing thousands 
of dollars more. 

Why Watson? 

Because Watson invented the cate¬ 
gory of PC voice mail. Because PC 
Magazine selected Watson Version 1 
as “Editor’s Choice for Product of the 
Year in 1984 “ Because Watson Version 
6.23 is a Hayes compatible modem 
(1200 or 2400 BPS) that runs com¬ 
pletely in the background without inter¬ 
fering with other computing functions. 
Because Watson comes with a 60- 
day free support program. Because 
Watson has over 30.000 satisfied 
users. And because over 45% of 
our sales come from user referrals! 

All This For Just $199. 

With basic Watson you’ll get a single or 
multiple user system that answers the 
phone; forwards messages to any 
phone, even pagers; provides private 
and public voice mailboxes; gives you 
a personal calendar and programma¬ 
ble alarms plus a dictation system with 
full featured voice editing. You’ll get 
auto dialing, remote access operation 
and message retrieval. Plus a sortable 
phone book based on a Rolodex’ - 
file card structure in which you can 
enter free form notes and do key word 
searches. And it’s all yours for just $199. 

‘George Walther, Phone Power (New York: Berkley Books. 


Watson-Voice Information 
System (VIS)’ Option. 

An English-like command language 
that allows you to customize voice mes¬ 
sages, control message sequences 
with touch tones for both inbound and 
outbound response applications. 

Hear All About It. 

To decide which Watson is right for 
you, call our Demo Hotline. You 'll hear 
an actual demonstration and discover 
all the ways Watson can work for you. 

Call Our Demo Hotline Now. 

1-800-6-WATSON, EXT. 242. In MA 

1-508-651-2186 EXT. 242. Or to order 
Watson directly, call 1-800-533-6120 
EXT. 242 (in MA 1-508-655-6066 
EXT. 242) 

MasterCard, VISA, and American 
Express accepted. 

30 Day Money-Back Guarantee. 

Try Watson for 30 
days. If you aren't 
completely satisfied, 
return it for a full 
refund. 

FREE Copy Of 
Phone Power 
Just For 
Listening 
To Our Demo. 

We’ll send you a free 
copy of Phone Power, if you call 
before 10/31/89 and ask for extension 
242. No order necessary. Over 200 
pages of practical techniques for small 
business owners and company execu¬ 
tives. Make your telephone and your 
time more profitable. 

1986 ) 


Call on the power of 




from Natural Microsystems H 

k 8 Erie Drive. Nabck, MA 01760-1313 ■■ 
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Chaos Manor 
Mail 

Jerry Pournelle answers questions about his column 
and related computer topics 


Unix Multitasking 

Dear Jerry, 

Your latest endeavors in Unix have 
caught my attention. I work in MS-DOS, 
the Mac operating system, and Unix, and 
T prefer Unix more each day. Fm afraid 
that your statement about Unix not doing 
multitasking is 100 percent wrong. The 
real problem is that the non-network ver¬ 
sion of Q&A Write was not designed to 
work in a true multitasking environment. 
It was designed to work in a single-user 
environment, and when it finds another 
copy of itself running, it assumes that 
you are trying to violate your copyright. 

DESQview gets around this not by ac¬ 
tively multitasking but by using an auto¬ 
mated fast context-switching scheme. 
It's probably just a simple round-robin 
system without dynamic load balancing 
or any other optimization. Since you just 
have a context switch and only one active 
process at a time, Q&A cannot tell that it 
has been loaded more than once. 

In Unix, multiple processes know who 
their user is, but Q&A isn't aware that 
the user of one process is the user of the 
other process, because it doesn't bother 
to check. You see, Unix processes are 
not special cases for certain situations; 
they are generalized and carry enough 
information to allow them to identify 
themselves, their owner, their environ¬ 
ment, and more. 

I applaud your looking into Unix, and 
1 think that since we now have microcom¬ 
puters powerful enough to support Unix 
properly, we will see more powerful ap¬ 
plications. With you pointing to trouble 
spots in Unix, we may see a new level of 
refinement and performance for users. 
With the interprocess communication 
and networking abilities of Unix, we 
should see the visions of Mitch Kapor 
materialize. The types of things he wants 
to do may be impossible on an MS-DOS, 
CP/M, or Macintosh operating-system 
machine. 

Tony Dean 
Doug las ville, GA 

Clearly you know more about Unix than I 
do, but my point was then and is now that 


Unix remains a guru-friendly system that 
requires wizardry to get and keep it run¬ 
ning. If you have access to a wizard , it *s 
probably wonderful. 

/ keep hearing about new Unix-based 
systems that won’t have that problem , So 
far , I haven f t had a chance to run one . 

Steve Jobs once said that no one in his 
right mind would use Unix as the operat¬ 
ing system for a new computer. He has 
clearly changed his mind. Perhaps new 
versions of Unix will change mine . 

—Jerry 

linder-the-Desktop Keyboard 

Dear Jerry, 

The usual low-budget recourse to lack 
of work space is to get a flush door and 
set it across a couple of sawhorses or 
small bookcases (and in cases of absolute 
necessity, cinder blocks), but usually 
either the keyboard or the table is at the 
wrong height. Enter the keyboard draw¬ 
er, but, as you once remarked, these are 
not made long enough (or perhaps deep 
enough) for a mouse beside the key¬ 
board. 

My solution to this problem (actually, 
I needed space for a digitizing tablet 
rather than a mouse, but the principle is 
the same) was to buy a pair of keyboard 
drawer slides. These are full-extension 
slides like those on file drawers, but they 
have hanging brackets to screw onto the 
bottom of a table. They provide a drop of 
about 3 inches, which gives you a key¬ 
board height of 26 inches or more under a 
standard 29-inch table. All you need then 
is a piece of % - inch plywood—whatever 
size you want—and you're home free. 
My slides are made by Knape & Vogt 
(Model #8100). The 14-inch size (the 
smallest) is about right for a keyboard, 
and a pair costs $12.05.1 hope th is helps. 

continued 


Jerry Pournelle holds a doctorate in psy¬ 
chology and is a science fiction writer 
who also earns a comfortable living writ¬ 
ing about computers present and future. 
He can be reached c/o BYTE , One Phoe¬ 
nix Mill Lane, Peterborough, NH03458, 
or on BIX as “jerryp . ” 


situation: 

Puzzled over 
which Pascal 
compiler is best 
for you? 



QuickPascal and Turto Pascal. 

POWER TOOLS PLUS/5.0 $149 


Full featured function library 

♦ Features context sensitive help screens 

♦ window oriented pick lists ♦ multi pie-tine edit 

fields with fully configurable edit keys 
4 moving bar pull-down menus and windows 

♦ in-memory sort routines ♦ EMS support 

♦ TSPsandlSHs * and much more! 

ASYNCHPLUS $129 

Asynchronous communication manager 

♦ Features speeds to 19.2K baud 

♦ X0N/X0RF protocol ♦ support for up to 4 
comm ports ♦ hardware handshaking 

♦ XModem file transfer ♦ 1/0 buffers up to 64K 

♦ and much more! 

POWER SCREEN $129 

Semen 1/0 manager 

♦ Features screen painter virtual screens 

♦ data validation ♦ context sensitive help 

♦ unlimited screens ♦ definable keys 

♦ and much more! 

Fast, flexible and affordable! 

Blaise Computing offers prog ramming toolsthat 
are fast, flexible and affordable. Call now to 
order or to ask for a free brochure on ou r full line 
of products for C and Pascal. 

FREE with these products! 

Source code, complete sample programs, a 
comprehensive reference manual with extensive 
examples, the Norton Guides Instant Access 
Program; and a comprehensive online database. 

Supports QuickPascal and Turbo Pascal! 

Ail of these products support Turbo Pascal 4.0, 
5.0, and 5.5 and Quickpascai 1.0. 

Put Blaise tools to the test! 

If at any time during the first 30 days you are not 
completely satisfied with their speed and 
flexibility, well refund your money. 

Call (800) 333-8087 today! 

FAX: (415) 540-1938 

__ 

BLAISE COMPUTING INC. 

MW Ninlli Sircfl. Null Mfr Srrhrtr*. t'A [4131 Mfi-5441 

Turbo Pascal is a registered Trademark of Borland International 
QurckPascal is a registered trademark of Microsoft Corporation. 
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CHAOS MANOR MAIL 


On another subject, I have recently 
converted most of my computing opera¬ 
tions from CP/M (and HDOS) to MS- 
DOS, and I miss some of the nice touches 
that I used to be able to write into the 
programs I used. So I’m looking for a 
disassembler that will let me do some 
customizing—particularly on dedicated 
application programs like Auto YACHT, 
which I use to fair up the lines of new de¬ 
signs. I have seen a program called The 
Sourcer reviewed with pretty favorable 
comments. Do you have any experience 
with it? Or do you know another, prefer¬ 
ably reasonably priced, program? 

Michael Porter 
Chebeague Island, ME 

That’s a great idea. My present computer 
table is large enough and has a mouse 
platform, but the whole thing is 48 inches 
wide, which is larger than I like. 

I'm contemplating rearranging the of¬ 
fice—we 're doing a CAD plan first, using 
Generic CAD (although we have Auto¬ 
CAD, which is superb, I thought I'd try it 
with something more affordable for read¬ 
ers). I should have thought there would 
be hardware to let you do that, but some¬ 
how the idea hadn't sunk in. Thanks. 

I've heard reasonable things about The 
Sourcer, but I have not used it. I fear I 
haven't disassembled a program for at 
least five years. Sigh. There's no better 
way to really learn what’s going on. 

—Jerry 

Not Seeing Red 
Dear Jerry, 

I have a Zenith FTM display, model 
ZCM-1490, and I have experienced in¬ 
termittent problems with the red gun. 
When I come to work in the morning and 
turn on my computer, there s about a 50 
percent chance of no red for 15 minutes 
or so until the monitor warms up. I veri¬ 


fied that the problem was in the monitor 
by putting a second monitor (a multisync 
type) on my desk and swapping the video 
cables (I have rewired the cable on my 
FTM to be the same 9-pin connector as 
the multisync). Lately, the red has also 
disappeared a few times in the after¬ 
noon. Unfortunately, intermittent prob¬ 
lems don’t tend to show up when you 
bring the item in for service, so I have re¬ 
signed myself to occasionally lacking red 
until the problem worsens. 

That’s not the only problem I’ve had. 
When I got my first FTM, I showed it to 
some people in the office a couple of 
times. Then, after the accumulated “on” 
time was about 20 minutes, it got really 
bright and out of focus for a little while, 
and then it went blank. A trustworthy co- 
worker suggested the high-voltage sec¬ 
tion as the culprit. The local Heath/ 
Zenith dealers swapped it for free with 
the one they had, which is the one that is 
now having the red problem. I’m lucky 
that those first 20 minutes of demos were 
done on a PS/2 VGA before I rewired the 
cable. 

Despite these problems, I am en¬ 
thralled with the image quality of the 
FTM. I am using it with the Pepper SGT 
board from Number Nine Computer 
Corp. While this board may be a bit pric¬ 
ey for most people ($1995), devoted pro¬ 
grammers may find it worthwhile. It 
contains two graphics coprocessors; the 
Intel 82786 provides hardware window¬ 
ing support and “canned” graphics 
functions, and the TI 34010 provides 
programmable graphics functions. This 
is the only display board I know of that 
provides this absolutely essential combi¬ 
nation of functions. Hardware window¬ 
ing means that different regions on the 
screen have their own pointers to bit 
maps, so independent smooth scrolling 
of each region can be accomplished by 


changing pointers rather than moving 
huge amounts of data. Programmable 
graphics functions are needed because it 
is impossible for the chip designers to 
think of all the graphics algorithms that 
you will need. 

There is not much off-the-shelf soft¬ 
ware that can really take advantage of 
this board, other than AutoCAD and 
Lotus 1-2-3 with customized drivers. I 
suspect that Windows and Presentation 
Manager currently treat the screen as one 
big bit map rather than allow the graph¬ 
ics driver to maintain separate bit maps 
for each window; if this is true, I hope 
things will evolve. 

The connector on the Pepper SGT 
board is a DE9 (common 9-pin) type. At 
the time I purchased the Zenith FTM, I 
wanted to make an adapter but could not 
find a female DE15 connector (15 pins in 
the space of 9) to mate with its video 
cable. Therefore, I cut off the FTM’s fac¬ 
tory DEI5 and replaced it with a DA 15 
(normal 15-pin) and then used an adapter 
cable to get down to 9 pins. However, 
now Radio Shack sells male and female 
DEI 5 connectors. 

Kevin C. Scott 

Rochester , NY 

Like you, I've had problems with the 
FTM, but the darned thing is so glori¬ 
ous—glare-free, under horrible lighting 
conditions—that it doesn't matter. It's 
wonderful. 

It's also the only American-made 
monitor on the market, to the best of my 
knowledge. 

Thanks for the tip. I've had a horrible 
problem finding proper cables. Now¬ 
adays I call the folks at Candy Cable of 
San Diego and let them worry about mak¬ 
ing the darned things up. They do it for 
not a lot more than I could do it myself, 
and theirs are much neater. —Jerry ■ 


Subscription Problems? 


We want to help! 

If you have a problem with your BYTE subscription, write us with 
the details. We'll do our best to set it right. But we must have the 
name, address, and zip ol the subscription (new and old address, 
il it's a change ol address). If the problem involves a payment, be 
sure to include copies ol the credit card statement, or front and 
back of cancelled checks. Include a 'business hours" 
phone number if possible. 


BVTE 



Subscriber Service, P.O. Box 555, Hightstown, NJ 08520 
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What’s New 


A 20-megabyte 
Laptop That Won't 
Weigh You Down 

E ven when configured 
with its rechargeable bat¬ 
tery and an optional Prairie- 
Tek 2 !/i-inch hard disk drive, 
the GRiDLite XL (extra 
light) weighs only 9'h pounds. 
One reason it T s so light is 
the compact hard disk drive. 
Another reason is the smaller 
and lighter battery afforded by 
the low power consumption 
of the PrairieTek drive and the 
LCD, Battery power lasts 3 
to 4 hours. 

The GRiDLite XL is based 
on an 8-MHz 80C86 CMOS 
CPU. A standard configura¬ 
tion includes 128K bytes of 
RAM (upgradable to 1 mega¬ 
byte), a 1.44-megabyte 3 l h- 
inch floppy disk drive, and 
video (CGA, 9-pin), serial* 
and parallel ports. Options 
include the 20-megabyte hard 
disk drive (which replaces 
the floppy disk drive), an 8087 
math coprocessor* and a 
2400-bps internal modem. 
Price: $1950; with 20-mega- 
byte drive* $3125. 

Contact: GRiD Systems 
Corp., 47211 Lake view Blvd*, 
P.O. Box 5003* Fremont, CA 
94537, (415) 656-4700. 
Inquiry 1115. 


Dynabook 
Introduces Modular 
Notebook 

A notebook-size computer 
called the Dynabook 286 
has a modular design. 

There’s a processor/key board/ 
disk unit, a display unit, an 
optional battery, and an op¬ 
tional “docking station” for 
quick attachment to printers or 
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other peripherals. 

The processor unit is based 
around a 16~MHz Harris 
80C286 (with an optional 
12-MHz 80287 math copro¬ 
cessor). It includes 1 megabyte 
of one-wait-state* 100-ns 
RAM (expandable to 4 mega¬ 
bytes) and a full-size key¬ 
board, A L44-megabyte 3 - 
inch floppy disk drive is 
standard* and built-in 20- 
megabyte or 40-megabyte 
hard disk drives can be 
ordered. 

The detachable blue-tinted 
display* only ^o-inch thick, 
uses electroluminescent 
backlit supertwist LCD tech¬ 
nology and measures 11 
inches diagonally. 

For power* the Dynabook 
286 uses either an unusual dry 
lead acid battery* which has 
the same dimensions as the 
computer and is only V^-inch 
thick* or a lightweight but 
bulky AC power adapter. 

The 2- to 4-hour battery does 


not need to be “deep 
charged”; instead, it can be 
topped off like a gas tank. It 
also weighs 5 pounds* bringing 
the full weight for a mobile 
version of the Dynabook to 
more than 14 pounds (not in¬ 
cluding the hard disk drive). 
The company says the AC 
adapter includes built-in surge 
suppression. 

The 2-pound docking sta¬ 
tion snaps onto the back of 
the computer with two big 
latches. On the back are a par¬ 
allel port, two serial ports, 
and ports for an external key¬ 
board* mouse, VGA monitor* 
and AT expansion bus. 

Price: $4695; with 20-mega- 
byte hard disk drive* $5195; 
battery, $249; docking sta¬ 
tion* $299. 

Contact: Dynabook Tech¬ 
nologies, 6150 Stoneridge 
Mail Rd., Suite 225* 
Pleasanton* CA 94566* (415) 
847-0660. 

Inquiry 1116. 


SEND US YOUR NEW PRODUCT RELEASE 

We 'd like to consider your product for publication. Send us full 
information, including price * ship date, and an address and 
telephone number where readers can gef further information . Send 
to New Produets Editor, BYTE, One Phoenix Mill Lane, Peter - 
borough, NH 03458. Information contained in these items is based 
on manufacturers " written statements and/or telephone interviews 
with BYTE reporters, BYTE has not formally reviewed each product 
mentioned. These items, along with additional new product 
announcements, are posted regularly on BIX in the microbytes, sw 
and microbytes, hw conferences. 


From VCRs to 
Computers, Emerson 
Reaches Out 

E merson Radio charged 
into the personal com¬ 
puter business this month 
with three low-end, low-priced 
systems that offer something 
new. 

For example* Emerson 
commissioned Microsoft for 
MS-DOS 3*3 in ROM. You 
can also order DOS on disks* 
but the company says it plans 
to upgrade all DOS-in-ROM 
models with talking capabili¬ 
ties sometime later this year. 
Spoken DOS* a company 
spokesperson said, will be pos¬ 
sible with video-compression 
software tech nolog y licensed 
from UVC. 

The company's first ma¬ 
chine, the 8000EC* is a small- 
footprint 10-MHz 8088. It 
features a pop-up training and 
menu program designed to 
guide beginners through bun¬ 
dled word processor, spread¬ 
sheet, home accounting* and 
financial management pack¬ 
ages. It’s expandable* too, 
with four open 8-bit slots* 

A new 16-MHz 80286 sys¬ 
tem and a 16-MHz 80386SX 
system feature SynOptics 
sound chips* For music synthe¬ 
sis within a range of eight oc¬ 
taves* models 8286EC and 
8386EC feature 12 amplitude 
controllers* six mixers* six fre¬ 
quency generators, and two 
noise generators* 

All systems include DOS* 
keyboards, and monitors. 

Price: 8000EC* under $600; 
8286EC* under $900; 

8386EC, under $1000* 
Contact: Emerson Computer 
Corp. * 5500 East Slauson 
Ave.* Commerce* CA 90040* 
(213) 722-9800. 

Inquiry 1114. 

continued 
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WHAT’S NEW 


A 16-inch NuBus 
Monitor for Tall 
Applications 

T he TX SE/30 16-inch 
color monitor for the Mac 
SE/30 features the standard 
1024-pixel width, but the 
display is slightly taller than 
normal, at 808 pixels. Resolu¬ 
tion is 76 dpi, the refresh rate 
is 72 Hz, and dot pitch is 
0*31 mm. 

The included NuBus video 
controller features a 32-bit 
data path and a full megabyte 
of dedicated video memory, 
enough to easily display up to 
256 colors. It operates at either 
1 or 8 bits per pixel. Software 
included with the monitor lets 
you adjust brightness and 
contrast, and it also automati¬ 
cally dims the display to a 
preset level. 

Outside dimensions are 19 
by 19 by 21 inches, and it 
weighs 86 pounds. 

Price: $4495. 

Contact: E-Machines, Inc., 
9305 Southwest Gemini Dr., 
Beaverton, OR 97005, (503) 
646-6699, 

Inquiry 1120, 


Tape Backup 
Runs off Floppy Disk 
Drive Controller 

T he Excel 40AT and Ex¬ 
cel II 40fi are 40-mega¬ 
byte cartridge-based tape 
backup systems that operate 
off your computer’s floppy 
disk drive controller. 

Both the 40AT, for AT- 
based systems, and the II 40fi, 
for most PS/2-based systems, 
fit in the open half-height 
floppy disk drive slot and 
back up data onto DC 2000 
minicartridges. Data backup 
speed is rated at up to 3.8 
megabytes per minute. Both 
subsystems use the QIC-40 
recording format. 

The subsystems also fea¬ 
ture background formatting, 
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which lets you run applica¬ 
tions during tape formatting, 
and 100-inch-per-second fast 
forward, seek, and rewind. 
Price: 40AT, $499; II 40fi, 
$549. 

Contact: Everex Systems, 
Inc., 48431 Milmont Dr. t 
Fremont, CA 94538, (415) 
498-1 UK 
Inquiry 1119, 


Output Technology 
Speeds Up 
Dot Matrix 

O utput Technology’s 

Model 2132 printer is an 
affordable alternative to to¬ 
day’s laser p r i nters, i f bl i ste r- 
ing speed is of utmost 
importance* 

High-speed draft mode is 
rated at 350 lines per minute, 
the company says, based on 
impact tri-matrix technology. 
You get three 9-wire print 
heads and four print modes; 
high-speed draft, draft, cor¬ 
respondence quality, and near- 
letter quality (two-pass 
printing). 

The following printer emu¬ 
lations are included: Epson 
FX-286e, IBM Proprinter 
XL, and Printronix R6000. 


The buffer size is 8K or 512 
bytes, user-selectable. And you 
can get the 2132 to prim in 
several additional print styles, 
like bold and superscript. 

The 2132 weighs 70 
pounds and measures 27 by 11 
by 20 inches* Paper handling 
for forms and fault detection 
are included. Options include 
twin-axial and coaxial inter¬ 
face cards for networking. 
Price: $3995. 

Contact: Output Technology 
Corp., East 9922 Montgom¬ 
ery, Spokane, WA 99206, 

(509) 926-3855. 

Inquiry 1121. 


Experience 
the Resolution 

B y increasing video am¬ 
plifier bandwidth and 
scan frequencies, and by 
using a custom controller, 
Flanders Research has pro¬ 
duced a 3300- by 2560-pixel 
monochrome monitor that S s 
priced about the same as its 
1024- by 768-pixel brethren. 

Designed for high-preci¬ 
sion CAD, desktop publishing, 
and other demanding applica¬ 
tions, it’s of the 300-dpi non¬ 
interlaced variety with a 
landscape display. 

Both the 15- and the 19- 


inch monitors have a video am¬ 
plifier bandwidth of 750 
MHz and a horizontal scan fre¬ 
quency of 210 kHz, the com¬ 
pany claims. That compares to 
standard video amplifier 
bandwidths on other high-reso- 
lution monitors of 100 or 150 
MHz. Standard horizontal 
scan frequencies for VGA 
monitors are 31.5 kHz and are 
35.5 kHz for monitors adher¬ 
ing to the 8514/A specifi¬ 
cations. 

The high resolution is also 
the result of a new CRT con¬ 
cept, which involves mount¬ 
ing a high-precision electron 
gun to a glass bulb, Flanders 
says. Hughes Aircraft also 
contributed a new paper- 
white phosphor that’s opti¬ 
mized to produce a flicker- 
free display. In cooperation 
with Discom, Flanders devel¬ 
oped a yoke capable of han¬ 
dling more than 15 A of 
deflection current at the 
horizontal scan frequency 
of 210 kHz. 

The custom controller will 
emulate EGA, which also 
makes it compatible with 
Hercules, Flanders says. But 
there won’t be initial support 
for VGA or 8514/A standards. 

You'll need to purchase 
your operating system (DOS) 
and your graphics environ¬ 
ment (Microsoft Windows or 
GEM Ventura) separately; 
Flanders’ first video control¬ 
lers fit inside the monitor, 

OEMs are developing pro¬ 
prietary controllers for both 
the IBM PC and Macintosh 
markets, the company says. 
Flanders also plans to release 
a SCSI-based controller and 
DOS-based software in 
October. 

Price: $3490; 19-inch, 

$4490; controller, $3000 to 
$3500; total 19-inch system, 
under $7000. 

Contact: Flanders Research, 
Inc., 88 Bartley Sq., Suite 
C-6, Flanders, NJ 07836, 
(201)584-0116. 

Inquiry 1118. 

continued 
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After centuries of practice, 
mankind perfects engineering 
calculations: MafthCAD. 


Announcing MathCAD 2.5: 
The Dawn of a New Age. 

What the historians wiU call it, 
only time will tell. 

Perhaps the Century of Speed, or 
the Era of Ease, But whatever the 
name, this is the age of MathCAD 25, 
the only math package that looks 
and works the way you think. 


$$SSS 


MathCAD 2.5 includes 3-Dphtdnq, HPGL sketch 
import, and PostScript mtput. 


MathCAD is fer and away the 
best-selling math package in the 
world. Because it lets you perform 
engineering and scientific calcula¬ 
tions in a way that’s fester, more 
natural and less error-prone than 
the way you’re doing them now- 
whether you’re using a scratchpad, 
calculator, spreadsheet or program 
that you wrote yourself 

And now we’ve made the best 
even better. MathCAD 2.5 is a dra¬ 
matically improved version that in¬ 
cludes three-dimensional plotting, 
enhanced numerical analysis, and 
the ability to import HPGL files 
from most popular CAD programs, 
including AutoCAD,® And now you 
can print on PostScript® compatible 
printers. 

And like before, MathCAD’s live 
document interface™ lets you enter 


equations anywhere on the screen, 
add text to support your work, and 
graph the results. Then print your 
analysis in presentation-quality 
documents. 

It has over 120 commonly used 
functions built right in, for handling 
equations and formulas, as well as 
exponentials, differentials, cubic 
splines, FFTs and matrices. 

No m atter what kind of math you 
do, MathCAD 2.5 has a solution 
for you. In feet, it’s used by over 
50,000 engineers and scientists, 
including electrical, industrial, and 
mechanical engineers, physicists, 
biologists, and economists. 

But don’t take our word 
for it; just ask the experts. 

PC Magazine recently 
described MathCAD as 
“everything you have ever 
dreamed of in a mathemat¬ 
ical toolbox.” 

And for Macintosh® 


MAGAZINE 


EDITORS 

I cHficE l 

March 14, 
1989 ism*. 
Bent of'88 
Best of’87 


users, we present MathCAD 2.0, 
rewritten to take foil advantage of 
the Macintosh interface. Entering 
operators and Greek letters into 
equations is pure simplicity! 

Look for MathCAD 2.5 at your 
local software dealer, or give us a 
call. For more information, a free 
demo disk, or upgrade information,* 
dial 1-800-MATHCAD (in MA, 
617-577-1017)* 

*Ifyou purchased MathCAD 2.0 between 
5/1/89 and 6/16/89, you canget a FREE 
ujgrade to version 2,5 (otherwise, the up¬ 
grade cm is $99.00 until June 30,1989; 
afterwards, the cost wilt be $149.00). 


MathCAD 

MatftSoft* Inc. One KemMI Square, Cambridge, MA 02139 


Available for compatibles and Macintosh computers. TM and (5) signify manufacturer's trademark or manufacturer's registered trademark respectively. PE 
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WHAT’S NEW 


MFLOPS at RISC 

T he PL1250 32-bit Float¬ 
ing-Point Array Processor 
from Eighteen Eight Labora¬ 
tories will give you 12.5 mil¬ 
lion floating-point operations 
per second, 50 percent more 
than the company's previous 
version. 

The PL 1250 also comes 
with software that will manage 
up to eight PL processors in a 
single system, which provides 
a capacity of 100 MFLOPS, 
Eighteen Eight claims. 

Key to the board’s perfor¬ 
mance is a 16-bit RISC proces¬ 
sor. It has 21 16-bit registers 
and completes nearly all in¬ 
structions in a single 160-ns 
cycle time. And because 
DRAM memory can’t sup¬ 
port the memory-access rates 
required by the RISC chip* 
each board has 60K bytes of 
on-board static memory. 

To best use the board’s 
parallel-processing capabili¬ 
ties, Eighteen Eight includes 
support software in the basic 
package. You write a FOR¬ 
TRAN* C, or Pascal control 
program that calls funda¬ 
mental library routines sup¬ 
plied by the PL processor . 

The library comprises 473 
routines that perform logical 
and arithmetic operations on 
arrays, vectors, and matrices 
in PL memory. Typical con¬ 
trol programs first transfer 
data to PL memory* make 
calls to operate on the data in 
PL memory, and finally 
transfer results to the host sys¬ 
tem for display or storage. 

You can run the PL 1250 on 
XTs, ATs, and compatibles 
through an 8-bit bus slot. 

Price: $2695. 

Contact: Eighteen Eight 
Laboratories, 771 Gage Dr., 
San Diego* CA 92106* (619) 
224-2158. 

Inquiry 1129. 
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Voice Processing 
Takes Two Steps 

I n separate developments, 
two companies recently in¬ 
troduced speaker-indepen¬ 
dent speech-recognition sys¬ 
tems for personal computers. 
Voice Processing contributed 
an intelligent board that 
doesn’t need to be taught and 
lets your AT hear better, even 
over noisy telephone lines. 
Meanwhile, Scott Instru¬ 
ments introduced a low-priced 


traditional system (i.e. T it 
needs to be taught) that can 
theoretically recognize 160 
different words. 

V oice Processing’s VPC 
1000 is a board for your 
IBM PC AT that works with 
your telephone to recognize up 
to 13 spoken words. And un¬ 
like most voice-recognition sys¬ 
tems* the VPC 1000 doesn’t 
need hours of programming 
with live voice samples. 

It works even if the words 
are spoken without pause over 
noisy telecommunications 


lines. Voice Processing claims 
that the VPC 1000 can recog¬ 
nize “ail American English di¬ 
alects by adult speakers.” 

The board conies with an 
80386, l megabyte of memory, 
the TMS320C25 signal pro¬ 
cessor chip* and speech-recog¬ 
nition software. It installs in 
a single slot and has a standard 
RJ-11C connector. 

It recognizes “yes*” “no," 
and the words for the first 10 
digits in our decimal system* 
including “oh” and “zero.” 
Price: $5500. 

Contact: Voice Processing 
Corp., One Main St., Cam¬ 
bridge, MA 02142*(617) 
494-0100. 

Inquiry 1123. 

T he need for sophisticated 
voice-recognition systems 
in both training and tele¬ 
phone applications spawned 
Scott’s SIR Model 20 voice- 
recognition board. 

It’s a full-length 16-bit 
card with a TMS320C25 run¬ 
ning at 40 MHz* an applica¬ 
tion-development software 
package, a microphone head¬ 
set, and a reference manual. 

Recognition speed is rated 
at 95 ms if it’s loaded with a 
40-word vocabulary. A 
64,000-word vocabulary (in¬ 
cluding samples from all the 
dialects it needs to recognize) 
can be accessed in 120 ns, 
according to Scott, 

There is* however, quite a 
long and steep learning curve 
to use this board. The com¬ 
pany says it will take one per¬ 
son about two weeks to orga¬ 
nize voice samples from 50 
people. If organized cor¬ 
rectly and with enough differ¬ 
ent types of samples, the ac¬ 
curacy rate can approach 95 
percent, the company says. 
Price: $2495; board only* 
$1495. 

Contact: Scott Instruments 
Corp. * 1111 Willow Springs 
Dr., Denton, TX 76205, 

(817) 387-9514. 

Inquiry 1124. 

continued 


Audio F/X Creates Sound Effects 


T he Audio F/X is an 8-bit 
audio board for your 
XT or AT that inexpensively 
combines music, MIDI, and 
digital recording and play¬ 
back. 

Using special software 
drivers* you can create 
sound effects such as ocean 
waves* jet engines, foot¬ 
steps* and almost anything 
imaginable. Forte claims. 
Or you can create music in 
stereo and teach the funda¬ 
mentals of music theory, in¬ 
cluding pitch differentia¬ 
tion, note recognition* and 
attack, decay* sustain, and 
release. 

You can play up to six 
voices simultaneously and 
support digital recording 
and playback at sampling 


rates greater than 40 kHz. 
On-board amplifiers let you 
cable directly to stereo 
speakers. 

Included with the board 
are three software packages. 
Sonata is a music software 
editor that helps you create 
and edit musical scores using 
as many as six independent 
instruments. 

Sound Editor is a digital 
editor for direct manipula¬ 
tion of sound waveforms, 
Syncom is an interpretive 
language that lets you ex¬ 
periment directly with 
sound effects. 

Price: $299. 

Contact: Forte, 72 Karen- 
lee Dr.* Rochester* NY 
14618,(716)427-8595. 

Inquiry 1126. 
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If You Want To Talk 
Fast DBMS 
Call l-800-db_RAIMA 
And Start Screaming 


You’ll be screaming, all 
right, db VISTA III from 
Raima Corporation 
combines the flexibility of a 
relational DBMS and the 
lightning speed of the 
network database model. 



db VISTA III is 
written for C 
Programmers. 

Source code available. The 
interactive database utilities and 
outstanding documentation make 
dbJVISTA III easy to learn. All 
applications are portable to VMS, 
UNIX, OS/2, MS-DOS, even 
Macintosh. No royalties. 


you the results. 



Relational and Network 
Model Technology for 
Programming Flexibility. 

etrieve a record fast using the 
elational keyed access method 


db_V1ST A ITT Database Development System 


Features __ 

db \ I ST A 3.1 Ut^h Paribrniamre DBMS: 
Single and Multi-User available 
Relational B-iree Indexing, 


and all related records can be 
immediately available using the 
network model. You decide how 
to combine these for best 
application performance. 


Network Database Model 


Multiple database access 


Referential i mean tv 


Autwmiic recovery 
Record & File locking 

RAM resident _ 

d h_Q L K K Y 2.1 SQi(lurry: _ 

Relational Query St Report Writer 
dh RF.VISK t.ll Databiise HtstmLinrc Program: 
Total database redes ign/re struct a ring 
Operiling System#* 1 : VMS. L LTRIX. UNIX 
BSD 4.2, SunOS. XENIX, MS-DOS, 


I SQL Support with 
SQL-based db_QUERY, 
I db_VISTA Ill's rela¬ 
tional query and report writer. 



Macintosh and MS Windows. OS/2 compatible / 


dbJVISTA III is Fast* Using 
benchmarks originated at PC Tech 
Journal Laboratories, dbJVISTA 
III measured 3 to 12 times faster 
than the average relational 
database! Call us and weTI send 


C Compilers*: Most compilers supported 

C++ compatible _ ^ 

LANs 1 *; 3COM. Novell- Banyan, AppleShare 

WKS Library: 


db VISTA Puts You in 
Some Fast Company. 

Thousands of C programmers in 
over 50 countries worldwide use 
dbJVISTA III, including 
APPLE, ARCO, AT&T, EDS, 
Federal Express, Hewlett- 
Packard, IBM, NASA,.. 


SOURCE CODE AVAILABLE: 


ROYALTIES: (Absolutely noth 


* Other environments are supported: cab for complete list. 


Don't wait. Call Raima for more 
information about how you can 
build applications that are 
screaming-fast! 


db VISTAm 


TM 


Call 1-800- __ 

(That’s 1-800-327-2462) 


Database Development System 
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maUtalk/V® 
Designed to bkm the 
doors off the hybrid languages 
of the programming world , 
Smalltalk/V does prototyp¬ 
ing the same way Shelby 
prototyped the Cobra... 
using a blend of technical 
expertise and seat-of-the- 



“Anyone can build a prototype by the 
by the seat of your pants.” 


— Carroll Siielby 

Creator of the legendary 
Shelby Cobra 


pants savvy that’s startlingly sophis¬ 
ticated, First you doodle, design, 
dream. Then you explore the pos¬ 
sibilities and begin to assemble the 


High 


c 

a 

* 


0 

5 


Pure Object Oriented 
Programming 


Smalltalk/V 


Hybrid 


Pascal imth objects 
C++ 


Traditional 


Low 


Exploratory Capabilities 



prototype. You test. You tinker. You 
change. And you keep on changing 
and test-driving and refining until 
the prototype is just the way it was 
meant to be. With no 
compromises. . . of 
any kind. But the 
most remarkable 
thing is this proto- 
type is not just a pro¬ 
totype, It runs, it 
races, it performs like 
the real application. 
Because it is the real 
application. And you 


High 


achieve this feat without once hav¬ 
ing to go through the old “crash 
and bum” kind of programming so 
common with languages born in 
the age of mainframes. 


COMPLEXITY CONTROL FOR 
THE 1990s AND BEYOND, 


The concept behind an object-ori¬ 
ented programming system is rela¬ 
tively simple. You build more 
complex objects out of simpler 
ones. Much as you can build com¬ 
plicated designs with a Lego set. 
With Smalltalk/V a programmer 
can write a piece of code and then 
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THE “AM I READY FOR 
SMALLTALK/V” CHECKLIST 

□ Does a lot of your work involve 
prototyping/exploratory program¬ 
ming? 

D Are many of your problems difficult 
to define? 

□ Are external factors constantly 
changing? 

□ Do you like to make changes from 
insights gathered along the way? 

□ Do you feel tom between efficiency 
and conceptual clarity? 

O Are you developing for Multi- 
Kinder or Presentation Manager? 

□ Are you tired of needless crashing? 

□ Are tea m p rejects getti ng ha rd e r to 
manage and complete on time? 

□ Has your creativity been intimi¬ 
dated by the rigorous demands of 
the process? 



“Traditional computer languages 
and interfaces with their structure 
and detail, have appealed to those 
of us who are left-brained (more 
logical and analytical). On the 
other hand, object-oriented lan¬ 
guages and interfaces, with their 
emphasis on perception and the 
whole picture, invite those of us 
who are right- 


book. But you create a legend 


brained (more artistic 
and intuitive) to join 
the computer revolu¬ 


tion as well.” 





With Smalltalk/^ 
your mouse becomes a 
hot program ming 
tool far either your 
Mac or your PC 
You 'll find that 
Smalltalkfl" is souped 
up with lots of other 
high performance fea¬ 
tures, too . The Class 
Hierarchy Browser , 
Inspector, Debugger, 
Class Browser, 

Method Browser and 
Walk back window 
are all standard 
equipment. 


reuse it again and again* The “in¬ 
heritance” factor lets you create, 
enhance and refine your applica¬ 
tions without constandy having to 
re-invent the wheel* Or, as one 
programmer put it, “With 


Smailtalk/V yon can 
write a fugue without 
having to build the 
piano*” 

OOPS! LOOK WHAT 
THE WORLD IS 
COMING TO. 

“The software of the 
future, OOP promises 
not only to boost pro¬ 
grammer productivity but also put 
powerful computing capabilities in 
the hands of non-techies.” 

—Business Week 

Smalltalk V 


—Byte 

“Object-oriented programming is 
the key to the next great transition 
in personal computing.” 


—-AT Times 


AT THESE PRICES IT’S 
CERTAINLY NOT MONEY 
THATS HOLDLNG YOU BACK* 

Small talk/V 

(DOS 512K RAM) 

$99*95 

Small talk/V 286 

(286 or 386 1.5 MB RAM) 

199*95 

Smalltalk/V Mac 

(Plus, SLU 1.5 MB RAM) 

199*95 


SniaJhalk/V. A product of Digitalk 
Inc*, 9841 Airport Blvd., Los Angeles, 
CA 90045* For information or to find 
a dealer near you call: 

1 - 800 - 922-8255 
1 - 213 - 645-1082 

CompuServe 71361,1636 

iMuMFmder is a trademark of Apple Computer* 
Sma!ltalk/V is a registered trademark of Digitalk Inc. 
Prices subject to change without notice. 
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Touche, a touch tablet with a dear glass surface, provides 
absolute cursor control and mouse emulation . 


An UnMouse 

for Unhappy Mouse 

Users 

T ouche, which is being 
promoted as the Un- 
Mouse, is a small touch tablet 
designed to replace the mouse 
on Macintosh and IBM-com¬ 
patible systems (through the 
Apple Desktop Bus and serial 
ports, respectively). 

The new tablet uses a 
small, clear glass surface (3 by 
4 v h inches). The entire tablet 
is smaller than a paperback 
book, which lets you place it 
conveniently near the system 
keyboard, where it takes up 
less space than a conventional 
mouse pad. 

Despite its small size, the 
Touche tablet features a fairly 
high resolution (1024 by 
1024 pixels). With it, you can 
quickly move the cursor 
across the screen, draw lines in 
a graphics program, or select 
options from a menu. For ex¬ 
ample, if you touch the top 
left corner of the touch tablet, 
the cursor will quickly 
emerge in the top left corner 
of your screen. You press a 
little harder to emulate the 
mouse-click. 

At the flip of a switch, 
Touche can also execute macro 
commands. Because the tab¬ 
let surface is made of clear 
glass, you can slide a key¬ 
board template under the tablet 
and use it as an extended key¬ 
pad, with as many as 70 keys. 

Touche was designed in 
the Macintosh environment to 


take advantage of Macro- 
Maker, the mouse-movement 
recording function of the 
Macintosh operating system, 
MieroTouch says. In con¬ 
junction with MacroMaker, for 
example, you can store a 
series of touches from Touche 
that activates a sequence of 
mouse-clicks triggering spe¬ 
cific computer functions. Be¬ 
cause of its high resolution and 
tracing function. Touche can 
also use MacroMaker to in¬ 
stantly recall your trace of an 
outline of a map of the U.S., 
for example. 

Despite the lack of a sim¬ 
ple MacroMaker equivalent, 
Touche is also available in an 
IBM -compat i hie version. 

Both versions include a 
5-V, 6- by 6- by 1-inch 
power supply that mounts on 
the back of your monitor, six 


template pads for user-pro¬ 
grammable functions in dif¬ 
ferent applications, and a con¬ 
ductive stylus for drawing 
and Lraeing capabilities. 

Touche uses the same ana¬ 
log capacitive technology 
found in MicroToudTs clear 
glass touchscreen monitors 
(which recently became 
available in snap-on versions 
for XTs, ATs, and Macin¬ 
toshes). Electrodes on the sides 
of Touche place a linear volt¬ 
age field across the screen so 
that the controller measures 
the position of a capacitive 
coupling from a finger or a 
conductive stylus. 

Price: $235. 

Contact: MieroTouch Sys¬ 
tems, Inc., 55 Jonspin Rd., 
Wilmington, MA 01887 
(508) 694-9900. 

Inquiry 1130. 


Project Your 
Computer Screen 
Image 

K odak’s Datashow 480 
projects images from 
IBM- and Macintosh-compat¬ 
ible personal computers 
through bottom-lit overhead 
projectors. 

The 14- by 14- by 3-inch 
unit sits atop the projector 
(where you previously placed 
the transparencies), and a sep¬ 
arate cord plugs into your 
video port. The 10-foot cord 
includes a video port of its 
own for monitor connection, 
about 1 foot from the com¬ 
puter end of the Datashow 
cord. Each Datashow 480 
weighs 7 pounds and ships 
with a 2-pound power 
transformer. 

Whether your video card 
is color or black and white, the 
projection pad translates the 
CGA, EGA, VGA, MCGA, 
MDA, or Hercules signal 
into black-and-white images 
with eight shades of gray and 
resolution of up to 640 by 
480 pixels. 

With built-in microproces¬ 
sors, the projection pad auto¬ 
matically recognizes and 
locks onto 14 different video 
signals. 

You can also manipulate 
signals that aren’t quite stan¬ 
dard, whether by fault of the 
nearly compatible IBM done 
or the nearly compatible 
graphics card, Kodak claims. 
Memory on the pad allows 
you to save this fine-tuning for 
future use, for up to three ad¬ 
ditional video signals. 

Price: $1895; cable, $129. 
Contact: Eastman Kodak 
Co., 343 State St., Rochester, 
NY 14650, (800) 445-6325, 
ext. 883. 

Inquiry 1131. 

continued 


Arresdust Filters Your PC 


W ith Arresdust—a 
three-part system that 
includes an intake filter, a 
keyboard cover, and a disk 
drive filter—there’s no need 
to vacuum dust out of your 
PC, according to Arresdust 
Computer Products. 

Each polyester foam filter 


is 3 / 6 -inch thick, is static-re¬ 
sistant, and has adhesive on 
one side that sticks, peels 
off, and sticks again and 
again, Arresdust recom¬ 
mends you change the filters 
every six months. 

The only thing Arresdust 
doesn’t cover is a bigger fan 


to pull air through the filter, 
and wattage to power the big¬ 
ger fan. 

Price: $14.95. 

Contact: Arresdust Com¬ 
puter Products, 31 Black 
Horse Pike, Folsom, NJ 
08094, (609) 561-4776. 
Inquiry 1132, 
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Okay. 

You’re using dBASE. 
You’re trying to develop 
a payroll application for 
the entire company and 
you’ve just hit the wall. 
So the first thing you do 
is trya few workarounds, 
then some more. And 
ignore the fact that you 
don’t have any decent 
back-up and recovery 
data integrity database 
security or multi-user 
concurrency. 

No big deal. It’s only 
the fate of the company 
your closest friends, and 
their children. 

dBASE R was the computing environment 
of the 80k Back before businesses became 
dependent on LANs and multi-user 
applications, 

ORACLE is the computing environment 
for the 9Qk From the very beginning, 
Professional ORACLE* was designed for 
multi-user workgroup applications. Its SQL 
architecture is built in (not tacked on like 
dBASE) and includes all the fourth-genera¬ 
tion development tools you need to develop 
applications that run on over 80 different 
platforms. And every major operating 
system, even OS/2"" 

It's so reliable, in fact, that over 47 of the 
Fortune 50 rely on Professional ORACLE. 

You can have Professional ORACLE for 
$1,299. Or the Dial Version for $199. 

And if, after 30 days, you’re not happy 
with it, return it for a full refund. 

Call 1-8QO-ORACLE l Ext. 4956 to order. 
And enter the computing environment of 
the 90k 



Compatibility ■ Portability ■ Connectability 


If it’s that important, develop with ORACLE on the PC. Call 1-800-ORACLE 1, Ext. 4956. 
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WHAT’S NEW 


Fax Boards Double 
as Modems 

T he ComFax is an inex- 
pensive add-in that com¬ 
bines Group II (international) 
and III fax functions with 
9600-bps modem functions. 
The EconoFax is an inexpen¬ 
sive 4800-bps send-only fax 
with V.22bis modem compati¬ 
bility. Both boards fit XT- 
and AT-compatible slots. 

The ComFax uses the less 
expensive V.29 “facsimile 
modem” standard as defined 
by the CCITT, instead of the 
V.32 modem standard used 
most often for 9600-bps 
modem communication. The 
V.29 standard has traditionally 
been used in fax machines 
because most interaction is 
one-way—they're either 
sending or receiving. For two- 
way communications at the 
V.29 standard, interaction is 
slowed to between 250 and 
500 ms for one keystroke to 
make the transfer. 

CompuCom uses a 14 fast- 
train” mode inherent in the 
V. 29 spe c i f i cat ton * which 
limits this interaction time to 
253 ms. That's a time seg¬ 
ment that shouldn't greatly af¬ 
fect BBS communications, 
for example, the company 
claims. However, matching 
ComFaxes on both ends of the 
transmission are necessary. 

Both products feature sup¬ 
port for common graphics for¬ 
mats in addition to Compu¬ 
Com's proprietary noise and 
data-error reduction algo¬ 
rithm, called Dynamic Imped¬ 
ance Stabilization. The Com¬ 
Fax also features scanner 
support, mouse support, de¬ 
ferred send and broadcast, 
and automatic reentry. 

Price: EconoFax, $199; 
ComFax, $299. 

Contact: CompuCom Corp., 
1275 Palamos Ave., Sunny¬ 
vale, CA 94089, (408) 
732-4500. 

Inquiry 1142. 
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CompuCom's economy fax/modem boards, EconoFax and 
ComFax, 


First OfficeVision 
Component Is 
for PCs 

T he personal computer 
version of OfficeVision, 
OfficeVision/2, is IBM's 
first networked office automa¬ 
tion application. 

OfficeVision/2 is an OS/2 
integrated desktop application 
that runs in a client/server 
environment. It looks and acts 
like (and talks to) similar ap¬ 
plications that will be available 
from IBM for minicomputers 
and mainframes, all in accor¬ 
dance with IBM's company¬ 
wide software strategy called 
System s Appl ic at ion 
Architecture. 

Off ice Vi sion/2 will run 
only under IBM's OS/2 Ex¬ 
tended Edition 1,2. A re¬ 
questor workstation requires 
7 megabytes of memory. A 
server workstation requires 
10 megabytes. 

Features include E-mail 
(to and from PS/2s on the same 
LAN, other IBM LANs, or 
larger IBM computers); an ad¬ 
dress book (with both private 
and public Rolodexes and links 
to other functions, such as E- 
mail); a correspondence pro¬ 
cessor, which is a word pro¬ 
cessor for writing letters; and 


a telephone function for auto¬ 
matic dialing. 

Price: $750. 

Contact: IBM Corp.; check 
your local telephone book's 
white pages or call (800) 
426-2468, 

Inquiry 1136. 


Serial AIX 
Communications 
for the Distance 

T he PSCC Cluster Con¬ 
troller is a Micro Channel 
add-in card that supports up 
to 64 users at distances of up 
to 2550 feet. 

Device drivers are avail¬ 
able for several multiuser oper¬ 
ating environments, includ¬ 
ing SCO Xenix, Unix System 
V, IBM’s AIX, Interactive 
386/ix, Concurrent DOS, PC- 
MOS, and others. 

Each Cluster Controller in¬ 
cludes an 8-MHz NEC V5G 
microprocessor, 64K bytes of 
PROM, 256K bytes of RAM, 
and, most important, a syn¬ 
chronous modem. The modem 
can support up to four C16 
cluster boxes, which support 
up to 16 users each. 

Price: Cluster Controller, 
$1295; 06 cluster box, 

$1195. 

Contact: Computone Prod¬ 
ucts, 1100 Northmeadow 
Pkwy., Suite 150, Roswell, 

GA 30076, (404) 475-2725. 

Enquiry 1143. 


LANalyzer Aims 
for Rings 

A Token Ring version of 
Excelan's LANalyzer 
Network Troubleshooter 
(previously available only for 
Ethernet networks) has many 
of the same features. 

It's designed to monitor 
Token Ring network activity, 
troubleshoot problems, and 
debug protocol and application 
software. The Token Ring kit 
includes LAN-analysis soft¬ 
ware and an add-in board 
with an Intel 80286 CPU and 2 
megabytes of RAM. 

LANalyzer is also avail¬ 
able on a portable computer, 
the NEC Power Mate SX, 
which features an 80386SX 
chip, a VGA graphics dis¬ 
play, and a 25-ms, 40-mega- 
byte hard disk drive. 

With the Token Ring 
LANalyzer, system adminis¬ 
trators can check rotation 
time to monitor performance 
and count ring recoveries to 
spot potential problems. For 
planning Token Ring changes 
and additions, LANalyzer can 
simultaneously send and re¬ 
ceive, Excelan says. This 
allows the user to simulta¬ 
neously generate a load and 
monitor its impact. 

Buffering packets allow 
LANalyzer's intelligent con¬ 
trollers to bypass the speed 
limitations of the AT bus, 
which will be important 
when addressing the emerging 
16-Mbps Token Ring net¬ 
works, Excelan said. 

Price: $9980; with Power- 
Mate SX, $19,995. 

Contact: Excelan, Inc., 2180 
Fortune Dr., San Jose, CA 
95131,(800) 392-3526 or 
(408) 434-2300. 

Inquiry 1139. 

continued 
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Introducing 

Close-Up/LAN the remote 
that lets you control all. .^ 
PCs on your network LS? 


to screen connection, associates 
can adjust your figures 
(optionally at your 
discretion) for whauif 
scenarios. 

On-Network Meetings? 

Close-Up/LAN lets you conference 
your people over a single network, 
over bridged networks, or between 
networks thousands of miles apart. 

Only one program lets you have your 
meetings on your network, Close-Up/LAN. 

Distributed Processing 

Close-Up/LAN distributes valuable LAN 
resources to all PCs on your network. 

No matter where your PC is located you can 
access resources such as high speed processors 
(386 p s), CD ROMs, plotters, Irma type 
connections to mainframes, and modem 
equipped PCs that are connected to your LAN. 

It’s simple to think of ways to save money 
with Close-Up/LAN. Attach an inexpensive PC 
with a modem to your network. Instantly you 
have a shared communications server. Everyone 
on the LAN has access to that PC and modem, to 
run communication programs, terminal 
emulators, etc. Saving on modem and phone 
line costs. 



Training & Teaching 

Close-Up/LAN lets your students watch on 
their PCs while you solve problems on your PC. 
Ideal for corporate and university classrooms. 
You can then reverse the process. Students work 
at their ow r n pace while you, at die touch of a 
key, hop from screen to screen, monitoring their 
work. 

There is only one program that fulfills the 
promise of your LAN’s connectivity. Bringing 
people and PCs together. *. Close-Up/LAN. 


Close-UpTLAN brings you a level of control 
never before possible. It connects PCs on your 
network giving you the versatility 1 to instandy 
share screens and keyboards. With one PC, or 
simultaneously with all PCs up and down your 
network, Close-Up/LAN lets people work 
together. 

Helping people 

You’re sitting at your PC on the 3rd floor 
working on a spreadsheet budget. Suddenly; a 
message appears on your screen: “Bob requests 
help"'. You press a hot key and like magic you 
are looking at Bob’s screen. Without moving an 
inch you see that Bob is working on the 
company database. A dialog window appears 
and Bob explains his problem. Since your 
keyboard is active you instandy solve the 
problem, on Bob's computer. 

With another hot key you decide to look in 
on Sue’s computer screen. Sites new and you 
need to keep an eye on her work. You see that 
she is working on a letter using a word- 
processor. You monitor her for aw r hile without 
interfering with her work. In fact, Sue doesn't 
even know you're there! 

Hot key again and off you go on your rounds 
of die company, Viewing one screen after 
anodier, helping some, watching others. All from 
the comfort of your chair, Finished, you hot key 
back to your spreadsheet and carry on with 
your budget. Amazed, you think that support has 
never been this easy before. 

Workgroup Conferencing 

As a workgroup problem solving tool, Close- 
Up/LAN is unsurpassed! Close-Up/LAN lets 
everyone in your workgroup work as a team. 
Your associates can chat in a conference, all 
linked together on screen, no matter how distant 
the locations. Bring up a spreadsheet, for 
example, and show your safes projections for all 
to see. With live keyboards and an instant screen 


Access is only a keystroke away. While 
working at your word processor, you decide to 
run a CPU intensive job on a 386 computer 
located somewhere on your network. Hot key to 
the 386 and control it as if it were your own. 
Close-Up/LAN connects your keyboard and 
screen to the 386, Start your CPU intensive job 
(like re-indexing a database). Then, hot key 
back to your wordprocessor. Toggle back, and 
you can view the 386. 

Think of it. You can give everyone on your 
network the power of all peripherals at a 
fraction of die cost. 


Chse-lp LAN 


Call: 805/964-6767 

Norton-Lambert' 

P.G. Box 4085, Santa Barbara, CA 93140 USA 
Telex 709170 


Circle 214 on Reader Service Card 
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386 PRODUCTS 


3flb ASJWUNK 

495 

409 

3B6MAX 

75 

66 

3&6MAX PROFESSIONAL 

129 

115 

C Network 18ft Compiler 

995 

799 

lanus/Ada PhaHap 386 Ed Pak 

595 

559 

l ahey F77L-CM/J2 

895 

795 

NDP 0306 

595 

549 

NDP FQRTRAW-186 

595 

549 

Paradox/-'! 86 

895 

625 

VM/1S6 

245 

209 

ADA 



Meridian: 



Ada Vantage Developer's Kit 

1095 

985 

Ada Vantage PC Prof Dev. Kit 

1780 

1599 

AdtarGraduate 

495 

445 

AdaStudenl 

50 

45 

AdaTulor 

150 

ITS 

fanus/Ada C Pak 

129 

115 

ianus/Acfa Ed Pak 

395 

169 

ASSEMBLY LANGUAGE 



Advantage Disassembler 

295 

279 

Incra 

180 

159 

MS Macro Assembler 

150 

105 

MS QuickC w/ Quick Assembler 

199 

139 

OPTASM 

125 

105 

SOURCER w/ BIOS source 

140 

12S 

Turbo Assembler/Dchugger 

150 

105 

Visible Computer: 80206 

100 

89 

BASIC LANGUAGE 



rfh/LIB 

159 

121 

Facelt 

99 

90 

GrnphPak Professional 

149 

129 

MS BASIC/6.0 

295 

209 

ProBas 

T55 

125 

ProScreen 

99 

94 

QuickBASIC 

99 

69 

QuickPak Professional 

149 

129 

Quick Windows Advanced 

139 

125 

True BASIC 

100 

69 

Turbo Basic 

100 

69 

C COMPILERS 



C Network Compiler 

695 

559 

Lattice C 6,0 

250 

199 

Microsoft C 

450 

299 

MS QuickC wf Quick Assembler 

199 

139 

QuickC 

99 

69 

Turbo C 

150 

105 

Turbo C Professional 

250 

175 

Zortech C 

90 

79 

C++ 



Guidelines C++ 

295 

269 

M++ 

495 

CALL 

Zdftech C++ 

150 

129 

w/ source 

250 

209 

Zortech C++ Tools 

100 

89 

Zortech C++ Video < 

CALL 

CALL 

C CODE GENERATORS 



Logic Gem 

198 

179 

Matrix Layout 

150 

129 

PRO-C 

675 

569 


C UBRARIES/UTIUTIES 


C ASYNCH MANAGER 

175 

129 

C TOOLS PLUS/5,0 

129 

99 

C Utility Library 

199 

139 

Codan 

395 

359 

Essential Communications 

CALL 

CALL 

Green leaf Business Maildib 

395 

279 

Green leaf Comm. Library 

299 

209 

Green leaf Functions 

229 

165 

Green leaf Super Functions 

299 

209 

Lattice Comm 1 ibrary 

25fi 

1fl9 

Multi-C 

249 

229 

PCYACC 

395 

359 

PC-linl 

09 

105 

PfocCe 

395 

CALI 

Power Search 

149 

109 

Time St leer 

295 

279 

w/ source code 

10C)() 

B99 

Turbo C TOOLS/2.0 

149 

109 

vLIB 

99 

09 

WKS Library 

195 

189 

Zip 

295 

265 

C SCREENSAVINDOWS 


t Worthy w/ forms and source 

495 

439 

Greenleaf DalaWinduws 

395 

279 

Grcentaaf MaknForm 

125 

95 

HALO Window Toolkit 

595 

399 

Hl-SCKFEN XL 

149 

129 

Hl-SCREEN XI Prof. Series 

325 

275 

1AM 

595 

529 

fAM/DBJ 

195 

339 

fYACC FQRMAKER 

395 

139 

Panel Plus 

495 

395 

Vermont Views 

395 

CALL 

w/ source code 

790 

CALL 

Vitamin C 3.2 

225 

165 

VC Sc men 

149 

125 

COBOL LANGUAGE 



Micro Focus: 



COBOL/2 w/ Toolset 

laou 

1499 

COBOL/2 Toolset 

900 

749 

Personal COBOL 

149 

129 

MS COBOL 

900 

629 

Real la COBOL 

995 

849 

w/ RealMENU 

1145 

979 

SCREEN IQ 

400 

375 

XDB-COBOL (ReaNa) 

595 

549 

XDB-D02 Workbench 

1 500 

1399 

DATABASE DEVELOPMENT 


Clarion 

695 

5B9 

Clear + 

200 

175 

Clipper 

695 

439 

Codebase IV 

295 

265 

dBASE IV 

795 

489 

dBFast/DOS 

99 

90 

dCE 

195 

179 

Flipper 

195 

169 

FcxBA5E+ 

395 

249 

FoxBASE+/386 

595 

399 

Genifer 

395 

259 

Magic PC 

299 

249 

Paradox 3.0 

725 

509 

Quicksilver 

599 

369 



LIST OURS 

R&R 

150 

129 

R:Base for DOS 

725 

529 

SllverComm Library 

189 

165 

Tom RettEg's Library 

too 

m 

Ul Programmer 2 

DEBUGGERS 

595 

CALL 

106 DEBUG 

195 

165 

Periscope J/OK 

545 

465 

Periscope III 10 MHz 

1395 

1179 

Periscope IV/T6 MHz 

1995 

1695 

Periscope IV/25 MHz 

2595 

2285 

Sherlock 

195 

179 

Soflprobe It/TX 

395 

345 

DOCUMENTATION 

AutoFInw-C 

299 

269 

C/Analyst 

150 

135 

Clear + (O 

200 

175 

Cddnes/CiTree 

80 

75 

Easy Flow 

150 

125 

FLOW CHARTING lt+ 

229 

109 

PolyDoc 

199 

179 

Source Print 

99 

09 

Tree Diagrammer 

99 

89 

DOS SHELLS 

Magellan 

195 

CALL 

Norton Commander 

89 

59 

ViewLink 

150 

129 

EDITORS 

BRIEF 

195 

CALL 

w/dBRI£F 

275 

CALL 

Epsilon 

195 

159 

KEDIT 

150 

129 

MK5VI 

149 

129 

Mu Id- Edit 

99 

09 

Norton Editor 

75 

59 

NROFF/PC 

99 

05 

PC/tDT+ 

295 

269 

Pi Editor 

149 

129 

SLICK Editor 

195 

175 

5PF/PC 

245 

195 

VEDFT PLUS 

185 

115 

FILE MANAGEMENT 

Btrieve 

245 

185 

Btrieve for DOS 3.1 Networks 

595 

459 

E THREE 

195 

169 

C-ISAM 

225 

209 

c-tree 

395 

315 

d-tree 

495 

399 

r-tree 

295 

239 

c-tree/r-tree 

650 

519 

dBC Nl 

250 

215 

dBC HI PIUS 

500 

435 

tilt FILE Bundle 

295 

CAU 

Essential B-Tree 

99 

89 

w/ source 

198 

149 

FABS Plus 

195 

175 

Informix Products 

CALL 

CA11. 

Netware SQL 

595 

459 

pBase 

Turbo PrtJgrammer/£ 

149 

549 

135 

449 

XDB-C 

595 

559 

XQL 

795 

599 

Xtdeve PLUS 

595 

459 

FORTRAN LANGUAGE 

GRAF LIB 

175 

159 

Grafmatic 

115 

119 

G raf mat ir/Plu< matie 

240 

219 

lahey F77t 

595 

529 

labey F77t-EM/.i2 

895 

795 

L ahey Personal FORTRAN 77 

95 

09 

MS FORTRAN 

450 

399 

PLOTHI 

175 

154 

PLOT HP 

175 

159 

Pkmmatk 

135 

119 

Prinlmatic 

135 

119 

rmtortkan 

595 

499 

SPiNDKIFI Library 

149 

125 

TEKMAR Graphics Library 

195 

169 

WATEOR FORTRAN 

375 

349 

GRAPHICS LIBRARIES 

Baby Driver 

250 

225 

Essential Graphics 

299 

239 

Graphic 

395 

329 

CSS Graphics Devel. Toolkit 

595 

S09 

HALO 

395 

279 

HALO for MS Developers 

595 

419 

PCX Effects 

99 

90 

PCX Programmer's Toolkit 

125 

115 

PCX Text 

99 

90 

Turbo Geometry Library 

150 

135 

XVT 

595 

509 

LANGUAGE DEVELOPERS 


LALR 

99 

90 

MKS LEX & YACC 

249 

209 

PCYACC 

395 

359 

LINKERS/LIBRARIANS 

LINK & LOCATE ++ 

395 

349 

OPTLIB 

49 

45 

OPT LINK 

125 

115 

PlinkOGplus 

495 

CAU 

PofyLibrarian II 

149 

135 

.RTltnk 

195 

185 



LIST OURS 

MODULA-2 



LOGITECH Modula-2: 



Compiler Pack 

99 

75 

Development System 

249 

199 

Solid B+ Toolkit 

100 

90 

TopSpeed Modula-2: 



Compiler Kit 

100 

89 

□OS 3-Pack 

200 

159 

TechKit 

60 

57 

VID 

60 

57 

OBJECT ORIENTED 



PROGRAMMING 



ACTOR 

495 

429 

Language Extension 1 

99 

95 

C„tafk 

150 

135 

C_Lalk/Windnws 

450 

379 

Smalltalk/V 

100 

85 

Communications 

50 

45 

EGA/VGA Color Extension 

50 

45 

Goodies SI, #2 or If3 

SO 

45 

Smalltalk/ 1 / Mat 

200 

169 

Smailtalt^V 206 

200 

169 

OPERATING SYSTEMS/ 



CONTROL PROGRAMS 



Concurrent DOS 3 06 (3 users) 

395 

335 

HTUser System 

495 

419 

DESQview 10ft(w/QEMM) 

190 

169 

QEMM 386 

60 

55 

MS Windows/386 

195 

136 

POMOS 386 (single user) 

195 

179 

5 Users 

59-5 

539 

VM/3B6 

245 

209 

VM/3B6 Multi-user 

895 

759 

VM/3 86 Net Pak 

150 

129 

Vmos/3 

99 

90 

PASCAL LANGUAGE 



B-tteo Filer 

125 

99 

DATA BOSS 

399 

359 

MS Pascal 

300 

21)9 

Pascal ASYNCH MANAGER 

175 

129 

POWER SCREEN 

129 

99 

Professional Pascal 

595 

549 

Quick PASCAL 

99 

69 

Turbo Analyst 

99 

79 

TurtmMAGlC 

199 

179 

Turbo Pascal 5.0 

ISO 

105 

Turbo Pascal 5.0 Professional 

250 

175 

lurhc-Plus 5.0 

ISO 

129 

Turbo Power Tools Plus 

149 

109 

Turbo Professional 5,0 

125 

99 

PROFILERS 



Codes! ft.ee 

119 

as 

Inside! 

125 

109 

Pfinish 

395 

CALL 

Turbo Analyst 5.0 

99 

79 

PROTOTYPING 



Dan Britktin's Demo Program II 

195 

179 

instant Replay til 

150 

135 

Proteus 

149 

125 

Show Partner FA 

350 

319 

Soft Demo 

69 

59 


NEW RELEASES 

ADA STUDENT 

Excel leni product from pridian for 
learning the Ada language. Includes 
a compiler and an interactive source 
level debugger allowing complete 
cut it rot over program execution in 
high level Ada terms. 

List: 150 Ours: $45 

BABY DRIVER 

A linkable function library, from 
Ithaca Street Software, tor the 
graphic* application developer, 
ft allows access to over 175 dot 
matrix, Ink-jet, and laser printers. 
Print screen, or in-memory bit¬ 
mapped images, Supports C, Pascal, 
Modula-2. 

list: $250 Oura $225 

POWER SEARCH 

A library 8 of C functions by Blaise 
designed to search for character 
strings or regular expressions in 
large amounts of data. Critical 
operations in text editors, database 
accesses and file searches can be 
tuned for maximum speed with 
Power Search. 

List: $149 Oura $109 

















needed it yesterday! (800) 445-7899 


OS/2 TOOLS 

Were stocking everything the OS/2 
Programmer needs, including: 



LIST i 

OCRS 

Brief 

195 CALL 

Btrieve 

595 

459 

Green leaf Data Windows 

395 

309 

HALO 

695 

489 

MK5 Tnolkil 

495 

439 

MS OS/2 Present, Mgr. toolkit 

5tm 

349 

MS OS/2 Present, Mgr . Softsel 

1 50 

105 

Paradox OS/2 

725 

543 

Topspeed Modular 

195 

179 

Vitamin C 

345 

279 



LIST OURS 

UTILITIES 



I DIR Plus 

95 

75 

BACKIT 

129 

no 

Copy El PC 

40 

35 

Copy 11 PC Option Board 

159 

139 

Disk Technic fan Advanced 

190 

159 

Disk Technician Plus 

no 

109 

Fasti 

m 

09 

FA5TSACK plus 

109 

159 

HELP ME 

99 

90 

hTestdiFormai 

90 

HO 

MACE GOLD 

T49 

129 

MACE Utilities 

99 

H5 

MRS Toolkit 

\m 

169 

Norton Utilities 

100 

65 

Norton Utilities Advanced 

150 

105 

Pal h minder 

70 

65 

PC Fullback 

70 

59 

PC/Tools Deluxe 

00 

70 

v on 

h(l 

55 

Vfeature Deluxe 

120 

109 

Vtoofs 

50 

47 

XE NOCOPY PC 

00 

70 

XT roe Pro 

129 

109 

VERSION CONTROL SYS. 


MKS RCS 

109 

159 

PVCS (Corporate! 

395 

359 

PVCS (Personal* 

149 

135 

Seidl Version Manager 

300 

269 

TLJB 

100 

90 

TUB 5 Station LAN 

300 

259 

OTHER LANGUAGES 



mu LIS P-B 7 interpreter 

300 

219 

PC Scheme 

95 

79 

PC /FQRTF1 + 

250 

225 

Personal Re** 

150 

129 


XENIX/UNIX SOFTWARE 


APOGEE Prof. Developed Kit 

2000 

1799 

Aspen Korn Shell 

145 

109 

Basmark QuickBASIC (306) 

695 

629 

db FILE 

CALL 

CALL 

ED IX 

275 

222 

Fpsilon 

195 

159 

Informix Products 

CALL 

CALL 

Interactive 386/1X 

1095 

909 

JAM (306) 

1950 

1755 

Micro focus COBOL/2 088) 

3500 

2995 

Microport Sys. V/3B6 (comp.) 

099 

759 

Micrupurt Sys, V/AT (tump.) 

649 

549 

MRS rrilngy 

119 

105 

NDPCor FORTRAN 

795 

749 

PANE! PLUS 

795 

675 

SCO 300 XENIX Sys. V (comp.) 

1495 

1195 

SCO XENIX System V (comp,) 

1295 

999 

Terminal Control 

995 

879 

BORLAND 



Paradox 3.0 

725 

509 

Side Kick Plus 

200 

139 

Sprint 

200 

139 

Turbo Assembter/Debuggor 

150 

105 

Turbo Basic 

100 

69 

Turbo C 2.0 

150 

11)5 

Turbo C 2.0 Professional 

250 

175 

Turbo Pascal 5.0 

150 

105 

Turbo Pascal 5-0 Professional 

250 

175 

Turbo Prolog 

150 

105 

Turbo Prolog Toolbox 

100 

69 

GREENLEAF 



Green leaf Bus. Math Lib, DOS 

395 

279 

Green leaf Comm. Library 

299 

209 

Green leaf DataWindows, DOS 

395 

279 

Green leaf Functions 

229 

165 

Green leaf MakeForm 

125 

95 

Green leaf Superfu net ions 

299 

209 

Green leaf ViewComm 

559 

475 

IGC 



VM/386 

245 

209 

VM/J8& Multi-User 

895 

759 

VM/106 NetPak 

m 

129 



LIST OURS 

LAHEY 



Lahey ¥7?i 

595 

529 

Lahey F77L-EW16 

695 

649 

Lahey f 77L-EW32 

895 

795 

1 ahe V /A| 05/306 

195 

179 

Lahey Personal FORTRAN 

95 

89 

w/ Toolkit 

119 

105 

MEDIA CYBERNETICS 



Df- HALO 111 

I4p 

101 

HALO 

395 

279 

HALO for MS Developers 

595 

419 

HALO lor OS/2 

695 

409 

1IALO for two languages 

545 

309 

HALO Programmers Workbook 

8t) 

59 

HALO Window Toolkit 

419 

359 

MICROSOFT 



MS B ASEC/fa.D 

295 

209 

MS C 

450 

299 

MS COBOL 

900 

629 

MS Excel 

495 

299 

MS FORTRAN 

450 

299 

MS Macro Assembler 

150 

105 

MS Mouse Bus or Serial 



w/ EasyCAD 

175 

125 

w/ Paintbrush A Mouse Menus 

150 

105 

w/ Paintbrush A Windows 

200 

139 

MS OS/2 Present. Mgr. Toolkit 

5U0 

349 

MS OS/2 Subset 

150 

105 

MS Pascal 

300 

209 

MS QuickBASIC 4.5 

99 

69 

MS QuickC 2,0 

99 

69 

MS QuickPASCAL 

99 

69 

MS Sort 

195 

139 

MS Windows 

99 

69 

MS Windows/306 

195 

136 

MS Windows Development Kit 

500 

349 

MS Word 5.0 

450 

285 

MORTICE KERN SYSTEMS 


MKS Awk 

99 

05 

MKS Lex and Yacc 

249 

209 

MKS Make 

149 

129 

MKS Make for OS/2 

249 

219 

MKS RCS 

1B9 

t59 

MKS SoitQuad Publishing Sys. 

495 

469 

MKS Toolkit 

m 

169 

MKS Toolkit for OS/2 

495 

439 

MKS Vi 

149 

129 

MKS Vi tor OS/2 

199 

175 

NOVELL 



Btrieve Single-User 

245 

1B5 

Btrieve for DOS 3,1 Networks 

595 

459 

Btrieve for OS/2 

595 

459 

Btrieve fur XENIX 

595 

459 

C Network Compiler 

695 

559 

C Network 386 Compiler 

995 

799 

NetWare C Interface for DOS 

295 

239 

NetWare MHS 

100 

79 

NetWare MHS Interface Guide 

145 

129 

NetWare RPC 

950 

759 

NetWare RPC fur OS/2 

1750 

1399 

NetWare SQL 

595 

459 

NetWare System Calls for DOS 

195 

159 

XQL 

795 

599 

Xtrieve PLUS 

595 

459 

Xtrieve PLUS for OS/2 

595 

459 


PROGRAMMER’S POLICIES 

Phone Orders 

Hours 9 AM-7 PM E5T. We accept 
MasterCard, Visa, American Express, 
Include $4 .GO per item for shipping 
and handling- AO shipments by UPS 
ground. Rush service available. 

Marl Orders 

POs by mail or fax arc welcome. 
Please include phone number. 

International Service 

Phone number required with order. 
Call ur fax for additional 
information. 

Dealers and Corporate Accounts 

Call for information. 

Unbeatable Prices 
Well match nationally advertised 
prices. (Subject to same terms and 
conditions.) 

Return Policy 

30-day no-hassle return policy. Some 
manufacturer's products cannot be 
relumed once disk seats are broken. 


VM/386 




i should be considered mandatory software as important as MS- 

... Computer Language 10/88 

VM/386, PC Magazine Technical Excellence 
Award Winner, (els you create "virtual machines," 
each running its own MS-DOS application so 
you save valuable time while maximizing the 
performance of your 38b PC. Time consuming 
tasks like compiling code and running bulletin 
boards no longer tie up your PC, 

" because they run simultaneously. 
VM/386 offers the highest level 
' of data integrity and software 
compatibility available in a multi¬ 
tasking operating environment. 
Order your copy today! 

Special Price: $209 

LAHEYF77L FORTRAN 

VERSION 4.0 

Lahey's award winning F77L compiler just got better! The 4.0 release 
includes a new programming environment with an editor, profiler, linker, 
and make utility. F77L is the only real-mode FORTRAN compiler that has 
Weitek support and 32-bit 80386 code generation, F77L 4.0 also includes 
video graphics, DO WHILE and END DO statements, and additional VAX 
and IBM VS functions. For porting 
mainframe code or for development, 

F77L has the features professionals need. 

Full ANSI 77, debugger, fast compilation, 

Microsoft and Borland C interfaces, 
unbeatable diagnostics, and popular 
mainframe features. 

Special Price: $529 


Lahey 

Computer Systems Ini: J0 


HALO WINDOW TOOLKIT 

The first graphical interface tool for the DOS environment. This versatile 
tool allows software developers to concentrate on development of the 
application's function rather than on development of the interface itself. 

1 Object-oriented design lets you copy 
windows and place them in any size or 
color anywhere on the screen without 
additional code or data overhead 
i Includes all HALO functions 
» Practical time-saver for Microsoft C 
Programmers 

» Provides a source code compatible 
development path to target both DOS 
and OS/2 operating environments 

Special Price: $359 



F^MEDIA 
r CYBERNETICS 


C NETWORK COMPILER 

Novel f's C Network Compiler gives you a direct 
programming link into NetWare, the leading network 
operating system with the world's largest installed 
base of network application users. This complete 
development kit includes a powerful ANSI C optimizing 
compiler, the Express C Compiler, an enhanced text 
editor, a C graphics library* a high performance linker, 
a windowing debugger, and other utilities plus the 
whole library of NetWare application programming 
interfaces, including the Btrieve record manager. 
Special Price: $559 



In NY: 914-332-4548 
Customer Service: 914-332-0869 
International Orders: 914-332-4548 
Telex: 510-601-7602 


Fax: 914 - 332-4021 

Call or Write for 
Latest Free Catalog! 


1 - 800 - 445-7899 

A~~) CJ j 4S 

nM/mi 

A Division of Voyager Software Corp 
55 South Broadway, Tarry town, NY 10591 
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WHAT’S NEW 


Apple Branches 
Out to Token Ring 
and Ethernet 

A t the core of Apple 
Computer's “Phase 2” 
connectivity blitz are three 
products that allow communi¬ 
cation between LocalTalk, 
Ethernet, and Token Ring 
LANs using new AppleTalk 
protocols and industry-stan¬ 
dard cabling. 

The TokenTalk NB (Nu- 
Bus) Card is a Token Ring- 
compatible (IEEE 802.5) 
card with the Texas Instru¬ 
ments 4-Mbps chip set for use 
with IBM's wiring scheme; 
thus, it supports shielded and 
unshielded twisted-pair ca¬ 
bling, It includes a TokenTalk 
software driver to support 
the new AppleTalk protocols 
and to provide a file transfer 
utility that will give the Mac 
II access to IBM PC LAN 
program Server Message Block 
(SMB) file servers. 

The EtherTalk NB card is 
an Ethernet-compatible (802,3) 
Macintosh card for plug-and- 
play 10-Mbps communications 
over thin coaxial cabling. As 
with most Ethernet cards, you 
need to purchase separate 
transceivers if your installation 
involves thick coaxial or un¬ 
shielded twisted-pair cabling. 
An Ethernet software driver 
ships with this card. 

The AppleTalk Internet 
Router, a software bridge, ties 
it all together into a transpar¬ 
ent network that can be theo¬ 
retically larger than is realis¬ 
tically possible. EtherTalk for 
A/UX and Mac X,25 up¬ 
grades are scheduled to ship 
before year's end. 

Price: AppleTalk Internet 
Router, $399; TokenTalk NB 
Card, driver, and SMB, 

$1250; EtherTalk NB Card, 
$699. 


H A R D W \ l< I • C O N N 1: C I I V 1 I Y 


Contact: Apple Computer, 
Inc., 20525 Mariani Ave., 
Cupertino, CA 95014, (408) 
996-1010. 

Inquiry 1135. 


DCA’s lONetGoes 
Beyond Tempest 

T he first of four upgrades 
to take DCA’s peer-to- 
peer Ethernet network be¬ 
yond Tempest specifications 
allows any node to encrypt 
data on its individual disk sub¬ 
systems. The end result, DCA 
says, will be the 10Net Secure 
LAN, a hardware-based data 
security and Data Encryption 
Standard encryption system 
for microcomputers. 

The first phase provides 
“single-keyed” encryption and 
provides that the information 
is encrypted as it is written to 
the PCs hard disk drive and 
also as it is transmitted over 
the network. It features pro¬ 
tection against browsing in pri¬ 
vate files, modifying and re¬ 
moving information and data, 
duplicating software, and un¬ 
authorized use of applications. 
Price: $1595. 

Contact: Digital Communi¬ 
cations Associates, Inc., 7887 
Washington Village Dr, , 
Dayton, OH 45459, (513) 
433-2238, 

Inquiry 1137. 


Network Inspector 
Makes Hardware 
Installation Easier 

T he Network Inspector is 
a LAN analyzer and diag¬ 
nostics software package. 

It provides network operat¬ 
ing-system drivers and aids in¬ 
stallation with a color graph¬ 
ics help screen before it 
performs simple node diag¬ 
nostics. It's compatible with 
Ethernet, Token Ring, and 
ARCnet. 

It includes such things as 


cable break detection, single¬ 
node and multinode address¬ 
ing tests, and dynamic perfor¬ 
mance measurement (such as 
network loading measurement) 
with graphics. One unusual 
feature is a software imple¬ 
mentation of a time domain 
reflectometer. 

Price: $ 1000- 
Contact: Tiara Computer 
Systems, Inc., 2700 Garcia 
Ave., Mountain View, CA 
94043,(415) 965-1700. 
Inquiry 1140. 


Careful, Big Brother 
Is Watching 

C lose-Up/LAN isaTSR 
program that carries the 
benefits of “workgroup com¬ 
puting” to all the workstations 
on your LAN. 

It's topology-independent, 
Norton-Lambert claims, and 
will work with either Net¬ 
BIOS or IPX protocols, 
Close-Up/LAN lets a sin¬ 
gle-host workstation connect to 
and remotely control any 
other single workstation on the 
LAN. (Optional versions 
transcend some bridges.) 
There's a “chat window'* for 
two-way communications. Ba¬ 
sically, Ciose-Up/LAN lets 
any number of workstations si¬ 
multaneously work together 
on individual applications. 

Close-Up/LAN also has a 
monitoring feature that allows 
a manager to “watch” what 
any workstation on the LAN is 
doing, without the operator's 
knowledge. 

Price: Two-user, $395; 
eight-user, $795; 16-user, 
$995; 32-user, $1495; 64- 
user, $1995. 

Contact: Norton-Lambert 
Corp., P.O. Box 4085, Santa 
Barbara, CA 93140, (805) 
964-6767. 

Inquiry 1138. 


GlobalView Lets 
You Configure 
Remote Modems 

lobalView is a PC- 

based network manage¬ 
ment system, similar to prod¬ 
ucts found in LANs but 
applicable to modems and, 
therefore, wide-area networks. 
It provides much of the same 
f u nction a 1 i ty p rev iou sly ava i 1- 
able only by leasing lines 
from the telephone companies. 

What you see is Microsoft 
Windows-based network man¬ 
agement software and an 
equipment rack for as many as 
512 GlobalView-compatible 
modems. Initially, Global- 
View software lets you re¬ 
motely monitor and configure 
Universal Data Systems' 
V.22bis dial-up modems 
anywhere in the United 
States, Support for other 
modems is planned. 

From your control station, 
you can determine if a particu¬ 
lar modem is on-line, off¬ 
line, busy, ringing, dialing, in 
test mode, or under testing. 

You can also reconfigure re¬ 
mote modems for data rate 
and communications protocol, 
and you can run remote diag¬ 
nostics. Of course, your results 
can be primed and manipu¬ 
lated for statistical analyses. 

A user-friendly system 
map lets you examine your net¬ 
work configuration and orga¬ 
nize it by address or by type of 
device. Universal Data Sys¬ 
tems recommends an 80286 
with a 20-megabyte hard disk 
drive, EGA graphics, and a 
mouse. The rack-mounted 
modem uses either an RS-422 
or RS-232C interface. 

Price: $6000. 

Contact: Universal Data 
Systems, 5000 Bradford Dr,, 
Huntsville, AL 35805, (205) 
721-8000. 

Inquiry 1141. 

continued 
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“SCO Sets UNIX Standard for PCs/ 

-COMPUTER DEALER NEWS i LEK ) 




First, they built the 
worlds standard. 

Then they added standards 
no one else had. 

And that was just 
the beginning. 
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WHAT’S NEW 


SuperCard: 
HyperCard 
with a Kick 

S ilicon Beach’s Super- 
Card lets you create cus¬ 
tom applications that are sim¬ 
ilar to HyperCard's but 
conform to the Macintosh 
user interface. Unlike Hyper¬ 
Card, which limits you to one 
image in a window that you 
can’t modify, SuperCard lets 
you create applications with re¬ 
sizable windows and dialog 
boxes, multiple documents 
open simultaneously, and 
custom menus. 

Because SuperCard uses a 
scripting language called 
SuperTalk, a superset of 
HyperTalk, you can open Hy¬ 
perCard stacks, HyperTalk 
scripts, XCMDs, and XFCNs 
and convert them to Super- 
Card projects. Once you've 
created a project, you can 
save it as a stand-alone applica¬ 
tion that doesn't need Super- 
Card to run. 

SuperCard fields can con¬ 
tain mixed fonts and sizes. The 
program can import and ex¬ 
port TIFF, PICT, PICS-format 
animations, and MacPaint 
files. SuperCard also supports 
sound and video and 256- 
color Paint and Draw graphics, 
SuperCard requires 1 mega¬ 
byte on a Mac Plus or higher to 
run in black and white, and 2 
megabytes on a Mac II or 
higher to run in color. 

Price: $199. 

Contact: Silicon Beach Soft¬ 
ware, 9770 Carroll Center 
Rd., Suite J, San Diego, CA 
92126* (619) 695-6956. 

Inquiry 1148, 


Build 

Your Own GUIs 

T he HALO Window 

Toolkit is based on Media 
Cybernetics' HALO and of¬ 
fers a set of windowing subrou¬ 
tines that help you design 


S O f T VV \ R I • PROGRAM M I N C 



Create multi media presentations with SuperCard by mixing 
animation t sound, and video. 


graphical user interfaces. 

The Toolkit consists of a 
Window Manager and a Win¬ 
dow Library. The Manager 
controls interactions between 
you and the windows, such as 
sizing, placing, and saving 
functions. The Library con¬ 
tains windowing tools, such as 
command bars, radio but¬ 
tons, and icons. 

The Toolkit has an object- 
oriented design, so you treat 
windows as objects, which 
enables you to copy and place 
them in any size or color 
anywhere on the screen with¬ 
out additional source code. 

The memory manager has 
a look-ahead feature that auto¬ 
matically uses extended, ex¬ 
panded, or disk-cached virtual 
memory to maintain an 
image, so you don’t have to 
keep a copy of the image to 
be redrawn after the interface 
removes a window. 

Media Cybernetics reports 
that the HALO Window Tool¬ 
kit runs under DOS and 
OS/2. All you need is the ap¬ 
propriate Microsoft C HALO 
(for DOS or for OS/2) to run in 
cither environment. 

Pfke: $595. 

Contact: Media Cybernetics* 
Inc., 8484 Georgia Ave,, 

Silver Spring, MD 20910* 
(301)495-3305. 

Inquiry 1146. 


Get to the Bottom 
of Your C 

A fter spending all your 
r\ time putting the finishing 
touches on a C program, the 
last thing you want to do is 
document the code. Clear+ 
for C is a program that will do 
it for you. 

Clear + for C reads your C 
source code and automatically 
generates a system tree chart* 
function flowchart, formatted 
source listing, function cross- 
references, and prototype files. 
The tree chart represents the 
hierarchical relationship be¬ 
tween all functions in the 
system and shows structure of 
up to eight levels. The flow¬ 
chart shows the logical struc¬ 
ture and control flow of the 
program's statements. 

The program uses a 
WYSIWYG approach. It also 
offers automatic paging, 
allows for background printing 
and portrait and landscape 
page orientation, and offers a 
variety of graphics options. 

Clear + for C runs on the 
IBM PC with DOS 2.0 or 
higher* 512K bytes of RAM, 
and Hercules, CGA, EGA* or 
VGA graphics. 

Price: $199.95. 

Contact: Clear Software, 

1 nc., 637 Wash ington St,, 

Suite 105, Brookline, MA 
02146, (617)232-4720. 
Inquiry 1145, 


Object-Oriented C 
Programming 
on the Mac 

ymantec developed 

Think C 4.0* a program¬ 
ming environment for the 
Macintosh* so that C program¬ 
mers can get the benefits of 
object-oriented programming 
without having to learn a new 
language, such as C + + or 
Smalltalk, 

Think C’s object syntax is 
based on a subset of C + +, and 
its object extensions are built 
on structures that any C pro¬ 
grammer already knows. 

With Think C’s enhanced 
code resource support* you can 
write cdevs (control panel de¬ 
vices) and mult [segmented 
code resources. The program 
includes an object-oriented 
shell that provides the basic 
code necessary to create a 
cdev, and a cdev Runner is 
included for debugging. The 
Runner provides a shell that 
lets you fake the system into 
thinking you have installed 
the cdev. 

Think C 4,0 includes a 
full source-level debugger and 
a class library. Because the 
library implements the stan¬ 
dard Mac user interface* in¬ 
cluding floating windows and 
tear-off menus, you don't 
have to waste lime reinventing 
the wheel by re-creating 
common code. Symantec also 
rewrote the Think C libraries 
to conform to the ANSI 
standard. 

Think Cs in-line assem¬ 
bler, which lets you use assem¬ 
bly language within your 
source files, supports the in¬ 
structions and addressing 
modes of the 68020 and 68881 
coprocessor. 

Price: $249, 

Contact: Symantec Corp., 

135 South Rd.* Bedford, MA 
01730(617) 275-4800. 

Inquiry 1147, 

continued 
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But there’s a lot more to it 
than saving money. We offer 
you the most complete service 
and support in the industry. 
Including a 30-day money- 
back guarantee. A toll-free 
technical support hotline. 
Self-diagnostic software. And 
next-day deskside service from 


Xerox Corporation. 

If you read our ad in the 
front of this magazine, 
it will tell you a lot 
more about the systems 
we offer. And the service 
we put behind them. 

So if you’d like a much 
more intelligent way to 
buy a personal computer, 
have a look at our ad. Or 
call us at 800-426-5150. 
Or send us the card on 
this page. 

And we’ll send the 
best computer store 
you’ve ever seen. 

One you don’t have to 
set foot in. 


TO ORDER, CALL US. 

800 - 426 - 5150 . 

FOR DELL IN CANAQV CALL 800-387-5752. 


When you buy a 
computer, about 35% 
of your money goes to 
the store. 

But we’d much rather 


see your money go to 
somebody who deserves 
it a lot more. 

You. 

So we give you a 
completely different 
kind of computer store. 

The Dell Computer 
Store. 

Instead of a crowded, 
high-overhead show¬ 
room, you get our brand 
new 44-page catalog. Which 
gives you a full line of 386™ 
and 286 systems, printers, 
peripherals, software, and 
accessories. 

And since you buy direct 
from the manufacturer, you save 
about 35%. 


DELL 

COMPUTER 

CORPORATION 


©1989 Dell Computer Corporation. 386 is a trademark of Intel Corporation. ^Service in remote locations will incur additional travel charges. 

Cirt'lo 09 sin Danffor Korvirtf C'n nr/ 

















KITTENS 


Yellow 


NLIGHT SONATA 





































What can a ScanMan scan, man? 


Virtually anything. Logos or photos. Digits or 
dingbats. Art or articles. A soda can. How can 
you get them into your PC? You could play cut 
and paste with the copier down the hail. Or 
use your own, do-it-in-a-flash, hand-held 
scanner. ScanMan. 


W: 

LOGITECH 


'For IBM PC and compatibles; includes Pamtsfrow Plus List price fortfte IBM 
Micro-Channel version is S399. Catchword is an optional extra far £ 199 

Circle 167 on Reader Service Card (DEALERS; 168) 


Images. Select 1,2,3, or 400 d.p.i., then pop 
any image up to 4"x 14"into a file for your 
publishing program. Or into your Windows 
clipboard. Or use PaintShow Plus'*—included 
with your ScanMan—for editing and coloring. 


Text. Our Catch word™ software converts 
virtually any typeface into ASCII files for your 
word processor, desktop publisher, or spread¬ 
sheet. It reads horizontally or vertically, scans 
words or numbers from 6 to 20 point, and 
matches adjacently scanned columns perfectly. 


Should you buy it? Once you've got it you’ll 
wonder what you did without it. And it’s only 
S339 * Backed by our Customer Satisfaction 
Guarantee, and 7 Days-a-Week Support. 


For information, call: 800-231-7717 

In California: 

800-552-8885 
In Europe: ++4I 
-21-869-96-56 






WHAT'S NEW 


WealthBuilder 
Helps You Plan 
Your Future 

U nlike other financial 
programs designed to 
help manage your current fi¬ 
nances and investments, 
WealthBuilder can help you 
plan your finances through re¬ 
tirement. You can use the 
program to balance your bud¬ 
get, but its expert-system 
techniques can also suggest 
specific investment strategies 
designed to meet your present 
and future financial 
objectives, 

WealthBuilder's propri¬ 
etary user interface looks like 
Windows and acts something 
like hypertext. Through color¬ 
ful graphics and filMn-the- 
blank menus, you are guided 
through inputting a personal 
financial profile and setting fi¬ 
nancial objectives, taking 
into account your tolerance for 
risk. You can tweak the strat¬ 
egies through what-if 
scenarios. 

WealthBuilder includes 
600 pages of context-sensitive 
tutorials, a dictionary of fi¬ 
nancial terms, and a guide to 
mutual funds, available 
through screen buttons. The 
package can examine your 
current financial situation, 
flagging expenditures that 
are out of line and advising 
ways to cut taxes and debt, 
WealthBuilder can accept 
d at a f rom A nd rew Tobi as * s 
Managing Your Money and 
IntuiLs Quicken, It runs on the 
IBM PC with 512K bytes of 
RAM, DOS 2,0 or higher, and 
a hard disk drive. The pro¬ 
gram's developers report that a 
Macintosh version is in the 
works. 

Price: $249,95, 

Contact: Reality Technol¬ 
ogies, 3624 Market St., Phila¬ 
delphia, PA 19104, (215) 
387-6055. 

Inquiry 1152. 


SOFTWARE • BUSINESS 



WealthBuilder can help you with the business of life t especially 
in reaching financial objectives. 


New Reflex Not Just 
Knee-Jerk Reaction 

R eflex 2,0, an entry-level 
flat-file database man¬ 
agement program, is Borland 
International's first program 
to support dynamic segment 
swapping, Borland says its pro¬ 
gramming technology, 
called VROOMM (for virtual 
real-time object-oriented 
memory manager) allows ap¬ 
plications with more features 
and data capacity, but within 
640K bytes of RAM, 

Borland reports that Re¬ 
flex 2.0 is a complete rewrite 
from the previous version 
(1,14), In addition to including 
VROOMM, which the com¬ 
pany plans to incorporate into 
all its products over the next 
five years. Reflex 2.0 lets you 
view data in six different 
ways and print directly from 
within a file (previously, you 
had to run a separate pro¬ 
gram). It also supports data¬ 
bases of up to 32 megabytes. 
You can open five windows 
simultaneously, each with a 
different view, and enter text 
in memo fields of up to 8000 
characters. 

Reflex 2.0's capabilities 


include Form View, which dis¬ 
plays one record at a time; 

List View, for displaying data 
in a spreadsheet-like grid; 
Graph View; Crosstab View, 
for comparing and summa¬ 
rizing data; Report and Labels 
View, for reports and mail¬ 
ing labels; and Mail Merge 
View, which works as a text 
processor. All views are hot- 
linked—a change you make 
in one is reflected in the 
others. 

Reflex 2.0 works on the 
IBM PC with 512K bytes of 
R AM and a hard disk drive. 
Price: $249,95, 

Contact; Borland Interna¬ 
tional, Inc., 1800 Green Hills 
Rd., P.O.Box 660001, 

Scotts Valley, CA 95066, (408) 
438-8400, 

Inquiry 1150, 


Sales Commission 
Tracker 

A rgonaut's Sales Com¬ 
mission Tracker lets you 
track your income and sales 
activity, including sales order 
status and distributor point- 
of-sale transaction status. With 
the program, you can enter 
sales orders, invoices, distribu¬ 
tor transactions, and com¬ 
mission data. 

You can print reports that 
show total commissions for 
each order, commissions due 


on shipment, commissions 
paid to date, and the differ¬ 
ence between commissions due 
and paid. You can display de¬ 
linquent commission payments 
and the number of days late. 

The program, written in 
FoxBASE, lets you sort reports 
by nine parameters. Sales 
Commission Tracker is a 
stand-alone program and re¬ 
quires an IBM PC with a hard 
disk drive, 512K bytes of 
RAM, and DOS 2.0 or higher. 
Argonaut is distributing it as 
a shareware program. 

Price: $45. 

Contact: Argonaut Systems, 
15466 Los Gatos Blvd., Suite 
109-314, Los Gatos, CA 
95030, (408) 867-5029. 

Inquiry 1149, 


1-2-3 Release 3.0 
Add-in Solves 
What-lf in Reverse 

F rontline Systems intro¬ 
duced what it calls the 
first add-in for Lotus 1-2-3 
release 3.0* What-lf Analyst 
automatically determines the 
what-if value on your spread¬ 
sheet. You specify a desired 
result value (e.g., net profit) 
and a what-if variable. The 
program then automatically 
determines the what-if value 
that yields the desired result, 
solving the what-if problem 
in reverse, 

A single What-lf Analyst 
package includes the add-in 
versions for Lotus 1-2-3 re¬ 
lease 2.01,2.2, and 3.0, and 
for Symphony. The program 
requires 35K bytes of RAM on 
release2.0l and2.2,45K 
bytes on Symphony, and be¬ 
tween 15K and 55K bytes on 
release 3.0. 

Price: $49.95. 

Contact: Frontline Systems 
140 University Ave + , Suite 
100, Palo Alto, CA 94301 
(415) 327-7297. 

Inquiry 1153* 

continued 
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QNX. 

The OS for over-achievers 


QNX programmers have a decided advantage. 

You see, people who use QNX enjoy the 
freedom that comes only with a flexible, 
modular os. They appreciate the elegance 
of a message-passing architecture. And 
they marvel at the fact that QNX runs so 
lean—under 150K— yet out-performs any 
other PC operating system, 

QNX users never worry about whether their 
applications will make it at runtime, because 
they know qnx has proven itself again and 
again in the real world. 

It's no wonder that QNX users have achieved 
so much since the product was first released 
for the PC in 1982: over 80,000 systems 
installed in 47 countries world-wide, in all 
kinds of applications—from making cars 
to selling books to handling online credit 
card transactions. 

One reviewer dubbed QNX "The multi- 
everything GS7 Now, you might expect 


multiuser and multitasking, but realtime? 
And integrated networking?^/ true 
distributed processing? Best of all, these 
terms take on a new meaning with QNX. 

Multiuser, for instance, means up to 32 
terminals per micro. Multitasking 
cashes out as 150 tasks per machine. 
Realtime means not only priority-driven, 
preemptive task scheduling, but also speed: 
at 6,896 task switches/sec on a 16 mhz 286, 
qnx is at least a hill order of magnitude 
foster than a typical UNIX system. Inte¬ 
grated networking means you won't 
need yet another layer of software to set up 
a LAN, and you can use any mix of 
Intel-based micros—from vintage ’81 PCs 
to PS/2s. 

Distributed processing with QNX 
sounds too good to be true. But it is: Any 
task can access any resource— programs, 
files, devices, even CPUs™ without going 
through the bottleneck of a central file server 


Besides the satisfaction that QNX developers 
get from using a fast, powerful, and flexible 
OS, did we mention that they also enjoy 
free technical support? 

If you’re wondering why you don’t already 
know all about this great os, you could try 
asking the over-achievers who are smugly 
guarding the secret of their success. 

Better yet, give us a call. We’ll tell you 
everything you need to know to become an 
over-achiever yourself . 



Circle 242 on Reader Service Card 

For more information or a free demo disk, 
please phone (613) 591-0931. 


Quantum Software Systems Ltd., 175 Tterrence Matthews Crescent, Kanata, Ontario, Canada K2M IW8 
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Microstat-ll Now With Graphics 
Interface and New Multivariate Module 


WHAT’S NEW 


I \ I 1 R I N < 



Now you can use YOUR 
favorite graphics package 
with Microstat-ll. 


Just some of the packages covered 
include 3-D Perspective Jr., 
Harvard Graphics, Microsoft’s 
Chart, Grapher, and others. 

Microstat-II also includes new 
procedures for: 

* Canonical Correlation 

* Factor Analysis 

* MANOVA 

* Discriminant Analysis 

* Principal Components 
Analysis 

* Cluster Analysis 

* Covariance Analysis 


While Release 1.0 
was good: 


*. one of the fastest IBM PC 
statistical packages we have 
tested. *. using Microstat-II is 

“ brK “ " Infoworld 



3-D Perspective Jr. 



Harvard Graphics 


“Installation of Microstat-II is 
simple.*. The user interface is 
clean * *, a pleasant package to 
use.*” 

PC Magazine 

Microstat-II Release 
2.0 is even better! 

For a limited time, you can 
purchase Microstat-II Release Grapher 

2,0 for $395.00* Microstat-II 
requires an IBM PC, XT, AT, 

PS2 or compatible with 512K memory or more with either 
a hard disk or two floppy drives. For more information, 
contact your local computer dealer or call: 



Ecosoft, Inc. 

6413 N. College Ave. 
Indianapolis, IN 46220 
Orders: 1-800-952-0472 
Info: 1-317-255-6476 
FAX: 1-317-251-4604 



ECOSOFT 


3-D Perspective Jr-> Harvand Graphics. Graptief. Microsoft 1 * Chan and IBM arc jiEL registered or unregistered 
indcmarlts of the following companies respectively: 3-D Graphics, Inc,, Software Publishing Corp., Golden 
Software Inc_, Microsoft Inc . IBM Inc. 


S C I t N C h AND ti N 



Two Architectural 

Programs 

for the Mac 

A rchitrion II, a design, 
drafting, and presentation 
program, lets you study the 
effects of light and color on 
your projects. You can define 
the colors of a building and its 
components and specify the 
light source's position and in¬ 
tensity to simulate shading 
and shadowing from interior 
lights or the sun. 

With Architrion II, you 
can easily coordinate planes, 
sections, and elevations of a 
building so that you include a 
change in the three-dimen¬ 
sional database in its two- 
dimensional drawings* Ae~ 
cording to Gimeor, you can 
create and modify a building 
in section view and position 
and adjust openings in eleva¬ 
tion while making real-time 
updates to the database. 

Architrion II works on the 
Mac SE or higher with a mini¬ 
mum of 2 megabytes and a 
hard disk drive. A version that 
takes advantage of a math co¬ 
processor is available. 

Price; $2495. 

Contact: Gimeor, Inc., 420 
10th St, SE t Washington, DC 
20003, (202) 546-8775. 

Inquiry 1155, 

M acBravo! Facilities is a 
program for the Mac that 
lets facilities managers and 
industrial engineers plan, 


manage, and document the 
interior of plants and offices* 
The program uses indepen¬ 
dent overlays with references 
between them so that changes 
made in the facility are auto¬ 
matically updated for every¬ 
one. It also allows several peo¬ 
ple to work simultaneously 
using a common database, 

MacBravo! Facilities in¬ 
cludes a DBMS that lets you as¬ 
sociate information with 
graphical representations of 
the facility. You can, for ex¬ 
ample, dick on a symbol that 
represents a piece of machin¬ 
ery and gel information on its 
initial service date, when it is 
scheduled next for mainte¬ 
nance, or how much it costs. 

If you are drawing the top 
view of a wall, you can tell 
Facilities the height of the 
wall, and it can create a three- 
dimensional image from your 
two-dimensional drawing. 

Facilities works on the 
Mac II or higher with 8 mega¬ 
bytes of memory and at least 
a 40-megabyte hard disk drive. 
It includes a library of about 
1000 mechanical and architec¬ 
tural components. 

Price; $4900; PlanPrint 
components, $495; IGES (Ini¬ 
tial Graphics Exchange Stan¬ 
dard), $495, 

Contact: Schlumberger 
Technologies, CAD/CAM Di¬ 
vision, 4251 Plymouth Rd., 
P.O. Box 986, Ann Arbor, MI 
48106,(313) 995-6000* 
Inquiry 1156, 

continued 
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Intelligent Database Tools are Here! 

Is your Database an Asset or just a File? 


As your database grows, its potential value increases. Your challenge is to keep it error- 
free, understand it, and use it to make effective decisions. These are the tools you need: 

if / DATABASE ^ Maintain data quality and data integrity. Keep your 

** P f p V I $ ® database error-free. Database/Supervisor analyzes your 

databases and identifies suspicious data items , and 
patterns which are out of the ordinary. It automatically detects errors which violate 
statistical or logical integrity constraints. If your database is being corrupted, 
Database/Supervisor will show you where. 


IY T The Machine Learning Discover hidden patterns and unexpected relationships 
Jl JLi system in your large database. IXL analyzes your database and 

generates easy-to-read rules using artificial intelligence 
and statistical techniques. While Database/Supervisor detects errors, IXL produces rules 
and decision-making insight. The solutions you are looking for may already be in your 
database, waiting to be discovered. 


KICII in fr H | lirnv Don’t d en Y yourself inexact, but potentially valuable, 
nltUKAL/OUtKY answers to your database queries. Close matches are 

more valuable than no response. IXL and Neural/ 
Query are perfect partners. IXL generates rules which can be exported. However, 
Neural/Query analyzes your large database, builds a network of partial matches, and pro¬ 
vides the closest matching answer to your database queries. Use the full informational 
content of your database. 


)ntelty)ccw,pjl 

ER 


The highest-level, easiest-to-use intelligent database en¬ 
vironment today. Build dialogs automatically, link them 
with rules, frames and hypertext in minutes. 
Develop your intelligent application quickly and efficiently, then run it on multiple 
operating systems. The built-in relational database combines expert system logic with 
SQL-based object oriented queries. Accomplish in hours what would otherwise 
take weeks. 

Experts love our software: 



Our leadership in this field 
of technology is unsurpassed. 
Ask for our books Intelligent 
Databases and Expert Systems 
for Experts by K. Rarsaye, et al., 
published by John Wiley. 


The Intelligence/Compiler is a powerful state of the 
art system for real-world applications. Its intelligent 
editing and debugging facilities are a bonus. AI/Expert 
Magazine , February 1988. 

Considering the variety of features that the In¬ 
telligence/Compiler provides, it is hard to believe that 
you can get better value for your money. PC/AI 
Magazine, June 1989. 

Having used IXL on a large database of geological test 
data, we were surprised by the many relationships it 
found. This has greatly helped us to interpret our Oil 
Company database. Mr. James Brown , Oil 
Industry Consultant, July 1989. 



Will your database errors live forever? 



Alone in a universe of data? Let IXL be your guide. 



Are you sure you have no listing for the VUe House. 



Intelligence Wane 

The Next Level in Computing 
Circle 140 on Reader Service Card 


YeS, I want to win with your easy-to-use intelligent database tools. 

□ Send me your complete collection of intelligent database tools for SI.490. 

□ Send me the three comDonents: 

r for $990. 

□ Send me the single component: 

for $490. 


Computer system: □ IBM/PC □ PS/2 □ Macintosh 


Also available on VMS, Unix and OS/2 

Name 

□ Check enclosed, Charge to: □ Visa □ MC □ AMX 

Company: 

Card No: 

Expiration 

Address: 

Telephone: 


Intelligence Ware 



9800 S. Sepulveda Blvd. 

For telephone orders call (800) 888-29% 


Me Los Angeles. CA 90045-5228 

Shipping and handling: US $9. Canada and Hawaii $20. 


Telephone: (213) 417-8896 

Overseas Air $50. California residents please add 6.5% sales tax 


" Telefax: (213) 417-8897 







































Right Now. Guaranteed!* 

Yes, we can ship your new ZEOS* ’286 or ’386 
today! We’ve built up an extra supply of the hottest 
selling computers in America. The celebrated 
ZEOS 286-12 and PC Magazine’s Editors Choice— 
the ultra fast ZEOS 386-20. 

Take your pick now for immediate delivery. 

These are both complete, genuine ZEOS Zero-Wait 
state systems. Both include an ultra-fast Seagate 
hard drive and all the other goodies. And they’re 
ready to ship. Right Now. 

Here’s how it works. We have these extra systems 
pre-built and ready to ship. They include both High 
Resolution Monochrome and VGA systems. While 
supplies last, we will ship either of these systems to 
you the day you order subject to these conditions: 


1. Your order must be received by 1PM Central Time. 

2. Credit Cards are subject to credit card authorization. 

3. Orders must be for our standard 286-12MHz 
system or 386-20MHz system, either mono¬ 
chrome or VGA. Any other systems or upgrades 
are custom built and will take slightly longer. 

* Our Guarantee to You: 

If we fail to ship your system under the conditions 
outlined, we will ship it at our expense as soon as it 
is ready. All systems are fully burned in and tested. 
Each system includes our 30 day Money Back 
Guarantee and One Full Year Limited Warranty. 
Plus24 Houra day ToU Free technical su p port and 
Ex press Parts Replacement are included too! 

This offer is good only as long as these pre-built 


Complete ZEOS 12MHz 786 
with 32MB Hard Drive! 

Only $1,395 

For VGA color add $595 

FREE Shareware Disks Too! 
25 Software Programs Included 

Every system will include 25 
ready to run Shareware programs 
on free disks. Included are 
programs for Word Processing, 
Spread Sheets, Educational, 
Financial, Business, Games and 
more. With Shareware you can 
try the programs first before you 
register them with the author. 
What a great idea! 

Standard Features Include: 



■ 80286-12 CPU, 6/12MHz 
Dual Speed keyboard/hard¬ 
ware selectable. Reset and 
Turbo buttons right up front. 

■ Zero-Wait State DRAM, 512K 
expandable to 4MB on the 
mother board (16MB System 
Total). EMS Capability on board. 


Performance Comparisons using PC Labs Benchmark Series 



80286 

Instruction 

Mix 

Floating 

Point 

Calculation 

Conventional 

Memory 

ZEOS 286/12 Desktop 

478 

16.84 

0.72 

IBM PC AT ( 8 MH 1 ) 

8.96 

35.60 

1.32 

IBM PS/2 Model 50 

7 20 

28.34 

1.05 


■ Fast 32MB Seagate 138R 
Hard Drive with auto-park, 
1.2MB Floppy Drive. 

■ Ultra high speed Hard/Floppy 
controller. 1:1 interleave, 800 
KB/sec transfer rate. 

■ Genuine Hercules * (Yes, 
Hercules!) Brand graphics 
card. High-Res Amber Display 
with Tilt/Swivel Base. 

■ ZEOS Enhanced 101 Key 
Keyboard with our Pleasant 
Tactile/Click Feel. 

■ Serial and Parallel Printer 
Ports. 

■ Clock/Calendar with Battery 
Backup. 

■ 6-16 and 2-8 bit expansion slots. 

■ 80287support, up to 12 MHz. 

■ Heavy Duty Case Complete 
with Security Lock and LED 
indicators. 

Order Now Toll Free 

800-423-5891 


All prices and specifications are subject to change without notice. Please call for current pricing and warranty details. COD orders may require an advance deposit. PS/2 and AT are trademarks of IBM Corporation. 




















systems remain in stock; please give us a call to 
verify availability. This offer does not apply to other 
ZEOS systems or custom configurations. 

Immediate shipment is only part of the story. 

ZEOS builds Rock Solid computers. That’s why we 
offer you our 30 Day Money Back Guarantee, Toll Free 
technical support and Full One Year Limited Warranty. 
Compare that to the others. Then compare performance. 

Performance is what ZEOS is all about. If you’re 
buying a computer you may as well buy the fastest. 
The ZEOS 28612 is the fastest 'm its class. It features 
true Zero-Wait state operation with speeds close to 
many386systems! 

Or select the ZEOS 386-20. The Editors of PC 
Magazine did. In fact, they said “Out of 104 ma chin es 


from 58 companies... for overall excellence in both 
the 16- and 20MHz categories, we selected ZEOS 
International’s386-16 and 386-20!’ And ZEOS ’386 
systems have racked up three PC Magazine Editors 
Choice awards so far this year! 

PC Resource Magazine put it this way “ZEOS 
... provides quality comparable with the IBM or 
Compaq and does so for about 70% of the cost!’ 
Personal Computing simply says “The best value 
we’ve come across so far!’ 

We couldn’t have said it better ourselves. 

And these are the machines that we have 
ready to ship to you right now. Rock solid block 
buster ZEOS machines with quality and perform¬ 
ance that is, in a word, Guaranteed. Order now by 
calling 800-432-5891. 


Complete ZEOS 20MHz 386 
with 80MB 28ms SCSI Drive! 

Only $2,995 

For VGA color add $595 

Standard Features 
Include: 

■ Genuine 32-bit 
Intel80386- 
20MHz CPU 
■ High speed 
Zero Wait 
64KSRAM 
CACHE. 

» 1MB of 
Zero-Wait DRAM Expandable 
to 16MB system total. 

■ Fast 80 MB, 28 ms SCSI 
Seagate Hard Drive ; L2MB 
Floppy Drive. 

■ Ultra highspeed Hard/Floppy 
SCSI controller. 

■ Genuine Hercules* Brand 
graphics card. High-Res A m her 
Display with Tilt/Swi vel Base. 





sSHSfw*' 


Performance Comparisons using PC Lobs Benchmark Series 



30386 

Instruction 

Ml* 

Floating 

Paint 

Calculation 

Conventional 

Memory 

ZEOS 386/20 Desktop 

3,87 

10.40 

0.39 

IBM PS/2 Model 70-721 

3,24 

T2.72 

0.61 

Compaq Desk pro 386/20e 

2 91 

10,54 

0,40 


■ 101 Key ZEOS Tactile/Click 
keyboard. 

■ High speed Serial and 
Parallel Ports. 

■ 1-32, 5-16 and 2-8 bit slots. 

• 80387math co-processor 

support , 

■ ZEOS 5-bay case with security 
lock and LED indicators. 

Order Now Toll Free 

800-423-5891 

FAX Orders Dial; 612-633-1325 
In Minnesota Call: 612-633-4591 
MasterCard, VISA, ZCard and COD 
Open 24 Hours a day! 

ZEOS International, Ltd, 

530 5th Avenue, N.W. 

St, Paul, MN 55112 USA 



Deskpto is a trademark of Compaq Computer Corporation. Corporatf leasing plans are available. ZEOS is a pubUcly traded company; MPLS/Sl- Paid Local OTC- C 3989 ZEOS International. Ltd. 

















Circle 186 on Reader Service Card 



Protects 
while yo 








* Remains In Place while you use your computer. 

• Avoids Costly Repairs. Protects delicate electronics 
from dust, spills, smoke, ashes, staples. 

* Soft, Flexible, retains normal keyboard feel, 

* Washable, Durable High-Tech Polymer lasts years, 

• Hundreds of Models, SafeSkJn Is available for most 
PCs, laptops, workstations and clone keyboards. 

• Office * Home * Factory • Classroom * Laboratory 

List Price $29.95. Please call or write for free color 
brochure. Dealer inquiries encouraged. 


KEYBOARD PROTECTOR 

Merritt Computer Products, Inc, 5565 Red Bird Center Drive 
Suite ISO, Dallas, Texas 75234^(274J 319*0753 * FAX \2H\ 339-I3T3 
In Canada call 1 800-663-1067 



KERNEL 

for protected mode 80386 


m No royalties 

■ C language support 

■ Preemptive scheduler 

■ Time slicing available 

■ Configuration Builder 

■ List Manager 

■ 20 us task switch 

at 16 MH* (no waits) 


■ Intertask messages 
m Message exchanges 

■ Dynamic operations 

— task create/delete 

— task priorities 

— memory allocation 

■ Event Manager 

■ Semaphore Manager 


Source Code Included 


Manual only $75 US 
AMX 386 $3995 US 

(shipping/handling extra) 


Also available lor 8086, 80286, 
8080. Z8Q. GB0QQ 


KADAK Products Ltd. 

206 - 1847 W. Broad way 
Vancouver, B.C., Canada 
j* V6J 1Y5 

Telephone: (604) 734-2796 
If Fax: (604) 734-8114. 


WHAT'S NEW 


SCIENCE AND E N G I N E EKING 


Math for the Masses 

M athCAD 2,5 is based 
on MathSoft's live docu¬ 
ment interface, which lets 
you use the computer as if it 
were a notebook, defining 
variables and entering text 
anywhere on the screen. 

MathCAD formats equa¬ 
tions in standard math notation 
and automatically calculates 
the results. As you make 
changes to the original equa¬ 
tion, MathCAD automatically 
recalculates. The program 
generates each plot as soon as 
you specify the variables. 
According to MathSoft, Math¬ 
CAD is capable of handling 
complex arithmetic, fast Fou¬ 
rier transforms, integrals, 
derivatives, Bessel functions, 
matrices, simultaneous lin¬ 
ear and nonlinear equation 
solving, and statistics. 

Unit conversion is another 
given with MathCAD. You 
specify what units you want 
the answers in, and that's what 
the program returns, accord¬ 
ing to MathSoft. 

MathCAD also produces 
documents of any length and 
width. It offers cut, paste, 
and copy features, along with 
automatic word wrap. 

One enhancement in ver¬ 
sion 2,5 is the ability to graph 
three-dimensional surface 
plots and manipulate their ro¬ 
tation viewpoint. Also added 
to the new version is HPGL 
sketch import capability, 
support for PostScript, sorting 
ability, multiple region cut 
and paste, and pop-up menus. 

To run MathCAD 2,5, you 
need an IBM PC with DOS 2,0 
or higher and 512K bytes of 
RAM. A math coprocessor is 
recommended. 

Price: $495, 

Contact: MathSoft, Inc., 

One Kendall Square, Cam¬ 


bridge, MA 02)39, (617) 
577-1017. 

Inquiry 1158. 


Structural Analysis 
Under Windows 

F inesse/f is the first in a 
series of structural analy¬ 
sis and design programs from 
Cube Systems that run under 
Windows. Finesse/f solves 
two- and three-dimensional 
trusses and frames, in three- 
dimensional mode, when view¬ 
ing a complex structure such 
as a bridge, you get a sensation 
of depth better than that pro¬ 
duced by hidden line removal. 

The system is written in 
optimized C, performs band¬ 
width minimization, and uses 
a math coprocessor and avail¬ 
able EMS memory to reduce 
analysis time. With the Data 
Editor, you can build a mate¬ 
rials database and define 
structural geometry, loads, 
and other data. Other data¬ 
bases are available for steel, 
timber, general shapes, and 
materials in Imperial, Cana¬ 
dian, and German metric 
formats. 

You can view the structure 
in normal 2-D and deformed 
2-D mode at the same time to 
see the effects of an applied 
force. Finesse/f (the/stands 
for wire-frame cases) can han¬ 
dle shear corrections for deep 
beams and shear walls, partial 
and full member releases, 
wide support corrections, vari¬ 
able and nonprismatic cross- 
section definitions, and in¬ 
clined supports. 

Finesse/f requires an IBM 
PC AT or higher with 640K 
bytes of RAM and Windows 
2.0 or higher. 

Price: $995; four databases, 
$245. 

Contact: Cube Systems Con¬ 
sulting Services, Inc., 77 
Metcalfe St., Suite 310, 

Ottawa, Ontario, Canada KIP 
5L6, (613) 236-7067. 

Inquiry 1157. 
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Whats even more amazing 
fefe tetter quality 



It may seem like a small thing. 
But it’s nothing less than the first 
letter-quality, battery-powered, 
portable printer ever. 

We call it the ExpressWriter 
301. And you won’t find a more 
convenient letter-quality printer 
anywhere. Especially if any¬ 
where is precisely the place you 
need to use it 

The ExpressWriter301 is the 
perfect traveling companion to 
what is already the world’s wid¬ 
est line of truly portable PCs. It 
operates on reuseable, recharge¬ 
able batteries and AC power. It’s 
small enough to fit into the aver¬ 
age briefcase. And it uses 24-dot 
technology to produce remark¬ 
ably high resolution type. But 
most amazing of all, it weighs 
just four pounds. 

Which means that now, any¬ 
where you can take a portable 
PC, you can also print out a letter- 
quality hard copy. 

And, to us, that’s a big thing. 



In Touch with Tomorrow 

TOSHIBA 


Toshiba America Information Systems, Inc., Computer Systems Division 

Circle 295 on Reader Service Card (DEALERS ; 296) 











Introducing 
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Your connection to a 


SeeYour Data 


WHAT’S NEW 



Maplnfo software can find, display and analyze your data 
geographically. See your prospects, customers, facilities 
—anything in your database, find addresses by street, 
ZIP code, city, etc (We can even supply the maps.) 



Any point or region on the map can have a complete 
record of data behind It. See your acfua/dBASE data in a 
window to view, edit, and print. Draw your own 
boundaries. Add titles and legends for high quality 
presentations. 



fund 


Perform analyses on your data to sum, average, or couni 
your database records by location. Color sales territories 
by volume of orders. ZIP codes by numbers of leads, 
countries by your demographic data. 

From street-level to worldwide, Maplnfo 
can merge your databases with maps. Play 
visual “what if” with your data. See 
patterns, trends, and opportunities you 
never knew existed, if you need to map 
your data, Maplnfo can do it for as little as 
$750. 

Maplnfo now includes a map of the world and the U.S. 
with all ZIP code locations. Runs on IBM PCs or com¬ 
patibles with 640K memory, a hard disk drive, and 
graphics, and comes network-ready, 

MapBulki'Corp. 

Changing The Way The World 
Looks At Information™ 

200 Broadway, Troy MY 12180 
To order, call 1-518-274-8673 
or T800-FASTMAP Toll free. 

Maplnfo Is a trademark at Maplnfo Carp. dBASE Is a trademark of Ashion-Taie. 
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Clear View lets you add true icons to the Windows desktop. 


Customize and 
Enhance the 
Windows Desktop 

M icrosoft’s Windows, 

whiie providing a consis¬ 
tent graphical user interface, 
isn’t without its limitations. 
Two products, from Wang 
and hDC Computer, can make 
Windows easier to customize 
and manage, 

W ang developed Gear- 

View for Windows users 
who want to improve the 
graphics and functionality of 
the Windows desktop. Gear- 
View’s Window Organizer lets 
you customize the placement 
and size of the windows in 
which you run your applica¬ 
tions so it’s easier to find them. 
You can arrange open win¬ 
dows in an overlapping stack or 
move them into an aligned 
grid for viewing and access. 

With ClearView, you can 
tell Windows which programs 
to load automatically and cus¬ 
tomize your desktop so a partic¬ 
ular layout automatically ap¬ 
pears when you activate the 
Windows environment, 
ClearView replaces file¬ 
names with a menu system that 
lets you access Windows and 
non-Windows applications from 
the same menu, A List feature 


of ClearView automates the 
opening, sizing, moving, and 
closing of windows. 

ClearView works on the 
[BM PC AT or higher with 
Microsoft Windows 2.0 or 
higher, 512K bytes of RAM, 
and a hard diskdrive. 

Price: $79 

Contact: Wang Laboratories, 
Inc., One Industrial Ave, t 
Lowell, MA 01851,(508) 
459-5000. 

Inquiry 1164, 

W indows Manager from 
hDC Computer lets you 
install and manage desktop 
utilities for Windows, The pro¬ 
gram ships with seven util¬ 
ities, and hDC says that more 
are on the way. 

You can install Windows 
Manager in two ways: as a tear- 
off menu that you place 
anywhere on the screen or as a 
pull-down menu that becomes 
part of the Windows menu bar. 

The System Enhancer util¬ 
ity’s Run command lets you 
run any application from 
within any Windows program. 
Arrange lets you organize 
open windows by overlapping 
or tiling them, and the utility 
can also close all open Win¬ 
dows applications and exit 
Windows from any application. 

The Work Sets utility lets 
you create sets of programs 
and files that you work with 

continued 
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AVSIM HELPS YOU 

GET PROJECTS ON THEIR FEET 






The "creature" shown above doesn't 
depict a futuristic lunar landing. This 
is a polar landing of a sophisticated 
weather monitoring device. Deployed 
from an aircraft, it unfolds in minutes 
and begins transmitting vital environ¬ 
mental data. 

This Self-Erecting Weather Station, 
sponsored by the National Science 
foundation, was developed by Ffalar 
Reseach Lab, Avocet's AVSIM™ 
simulator was used on the project. 


Stay On Schedule 

Using a simulator, you can avoid com¬ 
plications and delays caused by debug¬ 
ging code on unstable target hardware, 
AVSIM allows you to begin the debug 
cycle even before the hardware is 
available. 

Keep The Project On Your Desk 

V\brk within your familiar MS-DOS 
environment. With jWSIM you can 
check the hardware and operating 


system interfaces, all on your PC You 
don't have to rely on outside staff and 
equipment. At only $379, jWSIM is a 
fraction of the cost of additional 
hardware. 



Avocet offers a complete line of 
embedded-system tools including 
AVOCET C™ compilers, AVMAC™ 
macro assemblers, AVPROM™ pro¬ 
grammers, and AVSIM™ simulators. 

Call Avocet today. Discover how we 
can help you get your next project on 
its feet, too. 

AVSIM supports: 

Intel 8051, 8048, 8085 

Motorola 68HC11, 6805, 6800, 6809 

ZilogZSO 

Hitachi HD64180, 6301 
TITMS3201Q, TMS32020 
Rockwell 6502 

©1989 Avocet Systems, Inc. All Rights Reserved, 
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The Source For Quality Embedded-System Tools 

Avocet Systems, Inc., 120 Union St., P.O. Box 490„ Rock port, ME 04856 i In Maine, or outside U.S., call <2071236-9055 / TLX: 467210 Avocet Cl i FAX: <2:07> 236-6713 
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All the software, alignment diskettes, parallel/serial wrap-around 
plugs, ROM POSTs and extensive, professional documentation to 
provide the most comprehensive testing available for IBM PCs, 
XTs.ATs and all compatibles under DOS or Stand Alone. No other 
diagnostics offers such in-depth testing on as many different types of 
equipment by isolating problems to the board and chip level. 

NEW: SuperSoft's ROM POST performs the most advanced 
Power-on-Self-Test available for system boards that are compatible 
with the IBM ROM BIOS. It works even in circumstances when the 
Service Diagnostics diskette cannot be loaded. 

NEW: 386 diagnostics for hybrids and PS/2s! 

For over nine years, major manufacturers have been relying on 
SuperSoft’s diagnostics software to help them and their customers 
repair microcomputers. End users have been relying on SuperSoft’s 
Diagnostics II for the most thorough hardware error isolation 
available. Now versions of Service Diagnostics are available to save 
everyone (including every serious repair technician) time, money, 
and headaches in fixing their computers, even non-IBM equipment. 


WHAT’S NEW 


SOIT W \ R h • O I HER 


All CPUs & Numeric Co-processors 
System Expansion & Extended Memory 
Floppy, Fixed & Non-standard Disk Drives 
Standard & Non-standard Printers 
System Board: DMA, Timers. Interrupt, 
Real-time Clock & CMOS config. RAM 


All Color Graphics & Monochrome 
Monitors 

Parallel & Serial Ports 
Mono. CGA. Hercules & EGA 
Adapters 

All Keyboards & the 8042 Controller 


and launch with one command. 
You can also use it to save the 
current state of any session 
when you quit. 

Other utilities include 
Alarm Clock; Auto Save; 
Desktop, which lets you cus¬ 
tomize your start-up screen, 
customize your background, 
and add a screen saver; Font 
Viewer; and Memory View¬ 
er, which displays a graph in 
pic chart form that shows 
how you’re using conventional 
and expanded memory. 

Windows Manager re¬ 
quires less than 10K bytes of 
RAM per utility and about 
10K bytes for the manager it¬ 
self. It works on the IBM PC 
AT or higher with Windows 
2.0 or higher. 

Price; $79.95. 

Contact: hDC Computer 
Corp., 15379 Northeast 90th 
St., Redmond, WA 98052. 
(206) 885-5550. 

Inquiry 1165. 


Software Brings 
PostScript to the Fax 

G ammaLink’s Gamma- 
Script lets you create pre¬ 
sentation-quality faxes with 
any application that uses the 
PostScript page-description 
language. Using an interpreter 
that GammaLink licensed 
from QMS, the program takes 
your PostScript application’s 
output and translates it into a 
fax format file with output 
comparable to that of a 200-dpi 
PostScript printer. 

GammaScript is available 
in two versions: GammaScript 
Plus is compatible with all 35 
typefaces of the Apple Laser¬ 
Writer NT; a less expensive 
package offers 13 typefaces. 
The program will work with 
GammaLink’s line of PC-to- 
fax boards. 

GammaScript works on 
the IBM PC AT or higher with 
a PC-to-fax board, 1 mega¬ 
byte of RAM, and 4 megabytes 
of free memory on your hard 
disk drive. 


Price: GammaScript, $145; 
GammaScript Plus, $440. 
Contact: GammaLink, 2452 
Embarcadero Way, Palo Alto, 
CA 94303,(415)856-7421. 
Inquiry 1161. 


A Step up 
from Deluxe 

T he PC Tools DOS util- 
ities package upgrade of¬ 
fers file viewers, LAN sup¬ 
port, and a new application 
launch capability. 

With version 5.5, you no 
longer need to know exactly 
where information is stored 
on your hard disk. Find and 
Locate functions let you 
identify and select files that 
match your search criteria. 

New file viewers let you view 
files in dBASE, Lotus 1-2-3, 
ASCII, and hexadecimal for¬ 
mats. The application launch 
capability links the selected 
data file with its associated ap¬ 
plication, and the program auto¬ 
matically loads them both. 

LAN support added to ver¬ 
sion 5.5 lets you load the PC 
Tools DOS shell, desktop 
manager, and hard disk backup 
programs onto a Novell or 
IBM Token Ring network 
server. For security, the 
DOS shell will display only di¬ 
rectories that the user is al¬ 
lowed to read, or you can run 
the PC Tools programs from 
a write-protected directory. 

PC Backup, PC Tools De¬ 
luxe's hard disk backup pro¬ 
gram, includes new reporting 
capabilities, new verification 
and formatting options, and 
an automated installation 
procedure. 

PC Tools Deluxe version 
5.5 runs on the IBM PC with 
at least 512K bytes of RAM. 
Price: $129. 

Contact: Central Point Soft¬ 
ware, Inc., 15220 Northwest 
Greenbrier Pkwy., Suite 
200, Beaverton, OR 97006, 
(503) 690-8090. 

Inquiry 1160 . 


Join the ranks of XEROX, NCR, CDC, SONY, PRIME,... who have 
bundled SuperSoft’s diagnostics with their microcomputers at no risk 
because of our 30 day money back guarantee. 


Service Diagnostics for PC, PC/XT, and compatibles only. $169 

Alignment Diskette for PC, PC/XT and compatibles (48 tpi drives) $ 50 

Wrap-around Plug for PC. PC/XT and compatibles (parallel and serial) $ 30 

Service Diagnostics for AT and compatibles only. $169 

Alignment Diskette for AT and compatibles (96 tpi drives) $ 50 

Wrap-around Plug for AT (serial). $ 15 

ROM POST for PC, PC/XT and compatibles only $245 

ROM POST for AT and compatibles only. $245 

Service Diagnostics: The KIT (includes all of the above—save $502). $495 
Service Diagnostics for 386 or V2. V30. or Harris, etc. (please specify) $195 
Diagnostics II is the solution to the service problems of users of all 
CP/M-80. CP/M-86 and MS-DOS computers $125 

ROM POST for PS/2 and compatibles only. $245 

Alignment Diskette for PS/2 and compatibles (35 inch).$ 50 


To order, call 800-678-3600 or 408-745-0234 
FAX 408-745-0231, or write SuperSoft. 

SuperS ft 

FIRST IN SOFTWARE TECHNOLOGY PO. Bok 61132a San Jose. CA 961611 328 (408) 745-0234 Tekw 270365 


SUPERSOFT is a registered trademark ot SuperSotl. Inc.; CDC of Controt Data Corp . IBM PC. AT & XT ot 
International Business Machines Corp . MS-DOS of Microsoft Corp; NEC of NEC Information Systems. Inc.. 
PRIME of PRIME INC . Sony of Sony Corp 
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IT Hz SO GOOD! 


If your computer feels slow, we know where it hertz. For a list cure, get 
our new 386 Mo the rBoard/33MHz. It will accelerate your PC/AT to 
speeds equal to the IBM Model 70, And faster. We've built in 4 Megabytes 
of high speed RAM, 64K of RAM cache, and a 387 math coprocessor 
socket for blisteri ng performance! 

Network Savvy. With the 386 MotherBoard/33MHz s your 
computer becomes a File server or workstation that makes Novell net¬ 
works scream. Beyond speed, you’ll enjoy compatibility with Token 
Ring, Ethernet, Aram, anti most other network cards. 

The UNIX Engine. Great for VARS, Systems Integrators and 
UNIX OEMs, the Hauppaugc 386 MotherBoard/33MHz runs SCO Xenix, 
Interactive 386/Lx and AT&Ts UNIX SystemV With its PC/AT compatible 
I/O system , our 33MHz board accommodates the latest in disk control 
graphics, and network 1/0 cards — just to name a few. 

CAD Capability: Ever find yourself growling'Taster, faster!" at your 
AutoCad and other CAD programs? Ww got good new’s. Hie 386 Mother- 
Board/33MHz boosts your math and graphics applications, and supports 
the high speed 387-33 and Weitek Abacus math coprocessors. 

ihufertZffct IBM m:. XT, AT. VSl -jatiOS/l: irn. Intel m. Illld U>rp. : ™itwV58ft: MJmisoftGorp. DEBQVlcw : QUiirtenlwi 


Technical Features The ,38b MotherB«nl/35MHz includes: 

■ 4 Megabytes of high speed 32-bit memory, expandable to (h Megabytes 

■ 64Kof 20 nsec cache memory ■ Six 16-hit expansion slots, one 8-hit 
and one 8-bit/32-hit slot ■ PC/AT compatible I/O system for support of 
OS/2 and UNIX. 


386 Motherihmrd/ ffiMHz for the PC. XT, AT and pnjffiy portable.S1495 


386 MoiherBoard/ZO ami 25MHz for the PC/AT.from J11895 

386 MotherBoard/J3MHz With 4 Mbytes of HAM. S-h95 

32-hit RAM Retards...fifomS 295 

Prk^svb|tM.'iitjd3urji(» 


Why endure a painfully slow computer? With Hauppauge's 33MHz 
MotherBoard, your computer Hzso good! For more information ami 
fast delivery call: 1 {800) 443-6284. In New York: (516) 434-1600, 
Available through Egghead Direct 100 programs, and from MTI Systems 
(l-800-645-653(0 Also available on GSA contract *GS00K-89AGS6353. 

Hauppaugc Computer Works Inc 
175 Commerce Drive, 

Itauppauge, New York 11788 
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INTERNATIONAL 

EXTRA FEATURE 


Equus: 

A Parallel Operating System 

Dick Pountain 


Equus is a new distributed parallel oper¬ 
ating system designed for portability to a 
wide range of conventional hardware. It 
is not intimately linked to any exotic 
CPU types or architectures. Instead, 
Equus acts as an adjunct to Unix—or per¬ 
haps better, Unix acts as the host operat¬ 
ing system for Equus. 

A typical Equus system consists of a 
Unix machine as the front end and 
display device, connected to a pool of 
extra processors that can be used to exe¬ 
cute programs in parallel. This pool may 
itself be distributed (e.g., across various 
nodes of an Ethernet). 

Equus was developed by a team at the 
Polytechnic of Central London led by 
Professor Yakup Paker. The version I 
saw demonstrated at its commercial 
launch ran on 12 Motorola 68030 proces¬ 
sor boards with 4 megabytes of memory 
per board and mounted in a VMEbus 
rack. It used Unix System 2.2 running on 
a Sun workstation as its front end, with X 
Window 11 as its graphical and window¬ 
ing output system. 

However, it is just as possible to imple¬ 
ment Equus under another operating sys¬ 
tem (such as VMS) for other processors 
(such as the Intel family) and using other 
communication channels; an earlier de¬ 
velopment version used Intel’s Multibus 
1. The use of a standard operating system 
as host brings several advantages, includ¬ 
ing the immediate availability of familiar 
software tools such as editors and com¬ 
pilers. Equus applications are written in 
C (as is much of Equus itself) and gain 
access to its facilities through system 
calls. 

The architecture of Equus has been in¬ 
fluenced by research on “worm” pro¬ 
grams pursued at the Xerox Palo Alto 
Research Center and other centers in the 
early 1980s. In this model of parallel 
computing, programs are divided into 
segments that propagate themselves 
among the available processors by 
spawning new segments. In Equus, this 
model has been developed to a point 


Built on top of Unix, 
Equus lets you use 
parallel processors 
for increased 
performance 


where the interprocess communication 
network allows programs to reconfigure 
themselves dynamically at run time, 
even moving processes from one CPU to 
another on the fly. 

Equus offers a built-in (but optional) 
load-balancing feature, whereby the seg¬ 
ments of your program are automatically 
guaranteed to run on the least loaded 
CPU available and can be moved to an 
even less loaded CPU if one becomes 
available and it is efficient to do so. Al¬ 
ternatively, you may want to write your 
program so that it uses some other load¬ 
balancing strategy of your own devising: 
It is even possible for an Equus program 
to adapt itself at run time to a change in 
the number of available processors. 

Segments and Waves 

Equus coexists with its Unix host operat¬ 
ing system and does not affect the run¬ 
ning of normal Unix programs. Only a 
small part of Equus, the application 
Launcher, actually runs on the Unix host 
machine, while the Equus Kernel is dis¬ 
tributed and runs (some 150K bytes of 
code) on each CPU in the parallel pro¬ 
cessing pool attached to the host. Each 
parallel processor has its own private 
memory space, and communication be¬ 
tween Equus processes is performed via 
the system bus or network in a manner 
completely transparent to programmers. 


An Equus application is made up of 
“segments” that are*separately compiled 
C modules, and the program is run in 
parallel by mapping these segments onto 
the available processors in the pool. It 
may be possible to decompose an exist¬ 
ing sequential C program into a suitable 
set of segments for running in parallel 
under Equus. The memory image of a 
segment running on a processor is 
called, in Equus terminology, an incar¬ 
nation of the segment, which corre¬ 
sponds roughly to the concept of a pro¬ 
cess used in other systems. In other 
words, Equus incarnations are communi¬ 
cating sequential processes. 

A segment can be incarnated more 
than once; indeed, in a highly data-par- 
allel application, such as computing the 
Mandelbrot set, a single segment may be 
incarnated many times over. The whole 
collection of incarnations that forms a 
running program is referred to as a wave 
(an alternative to the original name 
“worm,” which was thought to have too 
many unwholesome parasitological asso¬ 
ciations). The Unix host operating sys¬ 
tem supplies all disk filing services, text, 
and graphical output. It also launches the 
first, or primary, incarnation into the 
parallel pool. The Equus Kernel pro¬ 
vides memory management and process 
scheduling on each parallel processor, as 
well as managing the making and break¬ 
ing of communication links between 
incarnations. 

Equus is a multitasking system where 
more than one incarnation can run on a 
single processor and each incarnation 
contains separate tasks, or threads. It is 
also a multiuser system, and waves be¬ 
longing to different users can share the 
pool of processors according to a parti¬ 
tioning scheme maintained by a system 
wave called the Pool Manager. 

To run an application, you invoke the 
Launcher (which runs on the Unix host), 
and this contacts the Pool Manager 
(which runs in the pool) to find out how 

continued 
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many pool CPUs you have been allotted 
and on which one to launch the first in¬ 
carnation. The first segment is incarnat¬ 
ed, and this primary incarnation is then 
responsible for incarnating the rest of the 
segments in the wave. Segments can be 
incarnated in one of two ways. One way 
is to load a segment from disk and run it 
immediately. The other way is to load 
one copy of a segment in a frozen state, 
copy it in memory as many times as nec¬ 
essary, and then activate all the copies 
together. The second method is more ef¬ 
ficient but, obviously, applicable only 
when the same program is required to 
work on multiple data sets. 

Streams and Ports 

Incarnations can communicate with each 
other, either synchronously or asynchro¬ 
nously, by sending messages. The pro¬ 
gram entities that support messages are 
called streams and ports ; a stream and a 
port together make up a one-way com¬ 
munication channel, the stream sending 
messages and the port receiving them. 
Only one incarnation can receive mes¬ 
sages from a particular port, but many 
incarnations can send messages to the 
same port, and an incarnation can have 
many ports and streams attached to it. 
You can think of a port as behaving like a 
mailbox for the incarnation to which it’s 
attached, in which case a stream is like a 
P.O. box number for the port; any mes¬ 
sages sent to it will be delivered to the 
correct port even if the owner has moved. 
Equus messages need no destination ad¬ 


dress and receive no acknowledgment of 
their arrival; you just pop them into a 
named stream. 

Equus is strongly object-oriented at 
the communication level, and the 
stream/port mechanism is its way of hid¬ 
ing information or isolating the internal 
details of processes from one another. 

s 

treams 
and ports make up 
the communications 
channnels. 

An incarnation does not know either the 
location or the function of the receiver or 
sender of its messages. 

A message can contain data or refer¬ 
ences or both. A reference in Equus ter¬ 
minology is a stream, a port, or an incar¬ 
nation handle, the possession of which 
grants the power to perform operations 
on an incarnation. If you find the notion 
of sending a stream in a message that is 
carried by a stream confusing, think of it 
like this: In the middle of a phone call 
you might hand the receiver to another 
person, which is equivalent to transfer¬ 
ring a stream or a port, depending on 


whether you were speaking or listening. 
This telephone analogy is apt insofar as 
the person (that is, the incarnation) at the 
other end does not know that the transfer 
has happened, but the fact that the tele¬ 
phone is a two-way link diminishes the 
usefulness of this analogy. The Equus 
Kernel keeps track of where the sending 
and receiving incarnations are located in 
memory tables, so messages always ar¬ 
rive successfully, even if the receiving 
port has moved. 

An incarnation that already has a one¬ 
way stream to another incarnation can 
establish two-way communication by 
sending the other a stream connected to 
one of the sender’s ports—rather like fir¬ 
ing a lifeline from one ship to another. 
It’s even possible to send both ends of a 
link—that is, the stream and the port—in 
separate messages to two other incarna¬ 
tions, so that any process can create arbi¬ 
trary new network pathways. Figure 1 
depicts the transfer of a port from one in¬ 
carnation to another. 

Waves distribute themselves around 
the pool of processors in a decentralized 
way; any incarnation can create a new 
child incarnation on another processor 
by using the system call incarnateO* 
The primary incarnation created by the 
Launcher spawns one or more child in¬ 
carnations, which in turn spawn more, 
and so on until the whole wave is in 
place, A child incarnation need not be a 
copy of its parent, for the incarnate{) 
call specifies that a particular segment is 

continued 
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Figure 1; Here’s how Equus transfers a port from one incarnation to another: (a) Incarnation 2, which is connected to 1 ,5, 
sends incarnation 4 a message containing a port (b), thereby establishing new connections from 1,3 to 4 (c). 
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A Complete Range of Superior 
Displays by InterQuadram 



14" EGA-with 640 x 350 resolution in 
EGA mode and 640 x 200 in CGA for 
XT/AT. 


* MS 1422 - 14" M ultisca n colou r mon itor for XT/ AT 
and PS/2 families of Personal Computers. 


★ AM 1412 - 14" Analog Mono high resolution 

720 x 480 ideal for DTP and WP type 
applications. 


★ AC 1432“ 14" Analog Colour VGA monitor 
compatible with all VGA systems 
including the IBM PS/2 range. 

For more information and details on your local 
distributor please call us:- 


INTERQUADRAM LTD 


InterQuadram Limited,. 663 654 Ajax Avenue, Stoug.li, Berkshire 5U 4BG, England 
Tel: (44) 753 34421 X 139 Telex 847542 INTQUA.Q G. Fax: (44] 753 77256 

Germany: !nier<taa4f&m Compute* GmbH Teh |49t&iQ7 17095 
France: InterQuadram SAR.L. TbL (33) 1 46840515 


Circle 429 on Reader Service Card 












EQUUS; A PARALLEL OPERATING SYSTEM 


to bo incarnated on a particular proces¬ 
sor. However, the parent does have a con¬ 
trolling relationship to its child. Every 
new incarnation is born with a standard 
input port connected to a stream from its 
parent so it can receive messages from its 
parent. Every child also has a standard 
output stream that gets connected to any 
port specified by its parent in the incar¬ 
nate () call. The communication net¬ 
work is thus constructed on the fly dur¬ 
ing program distribution and can be 
altered at will afterward. 

The parent has other powers over its 
child incarnation. It receives a handle 
that allows it to perform various generic 
operations on the child incarnation (e.g., 
freeze, run, terminate, copy, and mi¬ 
grate), and this capability can be trans¬ 
ferred to another incarnation. Incarna¬ 
tion handles can also be duplicated, so it 
is possible for more than one incarnation 
to possess a handle for a child and, there¬ 
fore, for a child to have more than one 
parent. When a parent incarnation termi¬ 
nates, all its children are automatically 
terminated by the system unless they 
have another live parent. 

Migrating Incarnations 

The Equus Kernel that runs on each node 
(or pool processor) contains a nucleus of 
code to handle low-level memory man¬ 
agement, task scheduling, intranode 
communication, and interrupts. On top 
of this nucleus run the system processes 
(see figure 2} that handle the running, 
migration, and communication of incar¬ 
nations across the pool while hiding the 
low-level details from the application 
programmer. 

The Loader is responsible for loading 
program code into the node’s address 
space. When a segment is loaded, the 
Loader starts up a concurrent process 
called a ghost incarnation that is there¬ 
after responsible for managing the incar¬ 
nation proper. The ghost handles all op¬ 
erations on the incarnation as an object; 
that is, the ghost can freeze, terminate, 
or activate the incarnation and copy or 
migrate it to another node. The ghost 
also acts as a data server for the incarna¬ 
tion in the case of asynchronous message 
passing, taking data from the Port Man¬ 
ager and feeding it to the incarnation. 
You can think of the ghost either as a per¬ 
sonal assistant or as a slave driver to the 
incarnation, 

A local incarnation thus consists of 
several elements. Besides the incarnation 
code (which may be running, frozen, or 
blocked, waiting for a synchronous mes¬ 
sage to complete), they include its ghost 
incarnation, any ports or streams it 


owns, and a table of data about where 
those streams go (Le., the local incarna¬ 
tion’s relationship to other incarnations). 
To migrate an incarnation, its parent 
uses the Inc_migrate() remote proce¬ 
dure call; Equus makes frequent use of 
such calls, in which a process calls a 
function situated on a remote processor. 
The parent incarnation can now continue 
unhindered as the migration occurs in 
parallel The ghost in turn makes a re¬ 
mote procedure call to the Loader on the 
destination node, telling it to set up a new 
ghost and a dummy incarnation. The 
original ghost then forces the migrating 
incarnation to halt at a sensible point 
(e.g,, when it has finished any system 


call that might be in progress), a process 
called rendezvous * 

The new ghost on the target node 
meanwhile starts to copy across the pro¬ 
gram code of the migrating incarnation 
and its relationship table without waiting 
for rendezvous, although the incarna¬ 
tion’s data and stack areas and register 
states cannot be copied until rendezvous 
has happened. When these copy opera¬ 
tions are complete, the new ghost starts 
its incarnation running while the original 
ghost shuts down the original incarna¬ 
tion, reclaims all its memory, and retires 
itself to a ghost pool until it is needed to 
serve some new incarnation. 


continued 


Equus Kernel 


System processes 




Nucleus code 

Memory manager Time-slice scheduler 

I ntranod e com m un ication s N etwo rk d rivers 5 etc. 


Figure 2: The internal structure of the Equus Kernel , which runs on each node 
processor, contains a nucleus of code to handle low-level functions, and a Loader 
that starts up concurrent processes called ghost incarnations, which are 
responsible for managing the incarnations. A local incarnation consists 
of the incarnation code itself its ghost incarnation, any ports or streams it owns , 
and a table of data about its relationship to other incarnations. Retired ghosts 
go to a ghost pool until needed to serve some new incarnation. 
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INTERQUADRAM HERALDS A NEW DAWN FOR 
COMPUTER PRODUCTS. 






ALL BY A SUPER INTELLIGENCE. 


SUPER GRAPHICS 
SUPER MEMORY 
SUPER MONITORS 
SUPER IBM COMPATIBILITY 


Consider InterQuadram’s display of super intelligence 
products and you will never consider anything else... 

Call us for more details... 

INTERQUADRAM have distributors 
all over Europe 

AUSTRIA, Micropoint Warerwertriebs GmbH. Tel: 0223682575 BELGIUM, Sagitta B.V.B.A. Tel: 015 202322 
CYPRUS, Mechatronic Ltd. Tel: 02 444192 DENMARK, Tecbware A/5. Tel: 42 94 80 33 FINLAND, Amic OK Tel: 90 673200 
HOLLAND, Akam Electronics bi: Tel: (0) 79 443200 ICELAND, Ortohmaekni-Tolvukaup hf. Tel: 354 1 687220 
IRELAND, Sound Systems pic. Tel: 02 537842 ISRAEL, Mono-Mode Trading Ltd. Tel: 03 5711170-1 
ITALY, Tradinform S.r.l. Tel 06 451911 NORWAY, Oataimport AS. Tel: 05314085 
PORTUGAL, Decada Equipamentos de Electronic^ e Cientificos 5A Tel: 01 410 3420 SPAIN, SOI SA. Tel: 91 413 72 46 
SWEDEN, Oataimport AB. Tel: 08 716 94 55 SWITZERLAND, Mini-Peripherals AG. Tel: 042 3658 77 
YUGOSLAVIA, Boman Establishment (.Liechtenstein). Tel: 23945. 


INTERQUADRAM 

LIMITED 

InterQuadram Limited, 653/654 Ajax Avenue, Slough, Berkshire SL1 4KG, England, 

Tel: (44) 753 36464/(44) 753 34421 ext: 139- Telex: 847542 1NTQAD G. Fax: (44) 753 77256, 

Germany: InterQuadram Computer GmbH. Tel: (49) 6102 17095. 

France: ImerQuadram 5ARL Tel: (33) 1 46840515. 


Circle 43Q on Reader Service Card 
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EQUUS: A PARALLEL OPERATING SYSTEM 


As far as a user program is concerned, 
this migration is wholly transparent, and 
all messages continue to arrive at the 
right places. This level of integrity is 
maintained at the system level by also 
giving the owner of an incarnation han¬ 
dle, which represents the ability to oper¬ 
ate on the incarnation, the responsibility 
for tidying up the communication links. 

At the higher level of system waves or 
programs, Equus employs the concept of 
servers. In addition to the usual print and 
display servers, there is always a system 
name server that can locate any named 
object in the system. 

Programming with Eqtius 

There are two aspects to any Equus ap¬ 
plication: the application code proper, 
which does the work, and a strategy for 
configuring that application to the avail¬ 
able processors (and possibly for recon¬ 
figuring at run time to take account of 
loading and other factors). Typically, 
most of the work of configuration will be 
written into the primary segment, while 
the application code will be a short seg¬ 
ment that is incarnated many times. Par¬ 
allel Equus programs are written in stan¬ 
dard C, using system calls to access 
Equus facilities, and are compiled on the 
host machine. There are 26 system calls 
invoking primitive Equus operations, a 
full list of which is given in table 1.1 will 
briefly describe a few of them here. 

incarnate(), as discussed earlier, 
loads a new segment onto a processor. 
The related call inc_copy() copies the 
parent incarnation to a new processor. 

You create communication structures 
either with screate(), which creates a 
new stream to a named port, or with 
pcreate{), which creates a new port/ 
stream pair. duplicate() makes a copy 
of a stream, port, or incarnation handle. 
Duplicating a stream yields a new stream 
connected to the same port, while dupli¬ 
cating a port yields another port con¬ 
nected to the same stream, allowing 
messages from a single stream to be 
broadcast to several incarnations. 

The simplest communication primi¬ 
tives are recelve(), which gets data 
from a port, coupled with either ssend() 
or asend(). The ssend{) primitive 
starts a synchronous data transfer and re¬ 
turns only when it is completed, while 
as end () starts an asynchronous transfer 
and returns immediately after transfer 
has begun. Buffering of asynchronous 
communication is left to the user pro¬ 
gram. Typically, you develop an Equus 
application using ssend() until it’s sta¬ 
ble and then go through and optimize 
performance by substituting userid (), 


Table 1: System calls for invoking 
primitive Equus operations , 


Creating incarnations 

incarnate() 
inc_copy{) 

Operations on incarnations 

inc_start 

incjreeze 

inc_destroy 

inc^migrate 

Creating references 

screate() 
pcreate{) 

Operations on references 

duplicate) 
wclose() 
setbufferlimit() 

Transferring data only 

asend() 
ss€nd{) 
received) 

Transferring data or references 

xfer_wr{) 
reev_wr() 

reply_wr() 
copyto() 
copyfrom() 

Wave management 

nodes() 
wexit() 
wtime() 
sleep() 
where() 
sslf() 

inthandle() 


The primitives for transferring mixed 
data and references are xfer_wr(), 
reev_vr() s and reply_wr{), They are 
also used to initiate and terminate remote 
procedure calls. 

Your program can inspect the pro¬ 
gram's environment by calling nodes (), 
which returns an array of structures 
holding information on the number of 
available processors and their current 
computational loading. This helps you 
make program decisions on dynamic re¬ 
configuration and load balancing. 
Where 0 returns the number of the pro¬ 
cessor on which the caller is running, 
and self() returns an incarnation han¬ 
dle to the caller. 


You can invoke automatic load balanc¬ 
ing by launching an application with the 
-1 command-line switch. The Pool Man¬ 
ager keeps a record of the loading of each 
node, the size of each incarnation, and 
the percentage of the load for which the 
incarnation is responsible. In automatic 
load-balancing mode, the Pool Manager 
decides whether to migrate an incarna¬ 
tion to a less loaded CPU by using a heu¬ 
ristic that examines all three factors; a 
large incarnation that is not using much 
CPU time might not be moved, whereas a 
smaller, greedier one might be. 

Parallel Developments 

Equus is the second major parallel oper¬ 
ating system to be launched commer¬ 
cially in the U.K. in the last two years, 
the other being Helios from Perihelion, 
which runs on the Atari ATW (for Atari 
Transputer Workstation). Their emer¬ 
gence reflects the great interest in this 
area shown in U.K. universities and 
polytechnics that is making the U.K. a 
center of expertise in this field. 

This is not the place to compare the 
two systems in any detail. Both are 
geared mainly to parallelism at the pro¬ 
cess level (though Helios can descend to 
a finer-grained level using the Occam 
language). Both are aimed squarely at 
Unix users who need to employ parallel 
processors for increased performance in 
applications such as image processing 
and routing computations; Helios, how¬ 
ever, requires all Unix software to be re¬ 
compiled. Both systems use X Window 
II to provide graphical output. Helios is 
optimized for, and firmly tied to, the 
particular architecture and communica¬ 
tion model of the IN MGS transputer. 
Equus is not processor-dependent and 
can be ported to most CPUs, but its 
dynamically re configurable messaging 
model is not a good match for the fixed- 
link architecture of the transputer. 

The marketing of Equus is being han¬ 
dled by a new firm, Zebra Parallel Ltd., 
that was set up for the purpose and has 
Professor Paker as a director. The origi¬ 
nal research project was funded by the 
U.K. Department of Trade and Industry, 
while Zebra has been funded by the ven¬ 
ture capitalists 3i. The 68030/VMEbus 
version is available to OEMs now. ■ 

For more information , contact Zebra 
Parallel Ltd., 92-98 West wick St*, Nor¬ 
wich NR2 4SZ, UK, i0603) 761-523 . 


Dick Fountain is a BYTE consulting edi¬ 
tor , technical author , and software con¬ 
sultant living in London, England. You 
can contact him on BIX as “dickp. ” 
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£ 5 8 9 9 

SFT Netware v2,15 
Fault tolerant, up to TOO users, 
Can also connect to Apple PCs. 

--PLUS --— 

Elonex 3865-200 File-server, 

4MB RAM, 300MB hard disk (SCSI), 
NP600 intelligent server card. 


£ 4 6 7 9 

Advanced Netware v2/l5 
Up to 100 users, 

Can also connect to Apple PCs, 

—-PLUS —— - 

Elonex 386S-200 File-server, 
4MB RAM, 150MB hard disk (SCSI), 
NP600 intelligent server card. 


£ 2 7 7 8 


ELS-IJ Netware v2.12 
Entry level, up to 8 users, 

—-_ PLUS —- 

Efonex 386S-200 File-server, 
2MB RAM, 44MB hard disk, 
NE2000 16-bit Ethernet card. 


£19 11 


ELS-TI Netware v2,0a 
Entry level, up to 4 users, 
—- PLUS — . . 


Elonex 286S-120 Fife-server, 
1MB + 640K RAM, 40MB hard disk, 
Ethernet card. 


£ 6 2 5 

PC Workstation 

with Ethernet card and boot ROM 

Prices are for sample configurations and 
are exclusive of VAT, 


Your networking 
taken care of. 

As a leading supplier of IBM-compatible PCs, we have 
gained a solid reputation for service and technical 
back-up. 

As a NOVELL OEM, we can help you take the pain out 
of choosing the right configuration that meets both 
your present and future requirements. 

Whether you're equipping a small office or large 
department, you can be confident of getting the best 
hardware and software solutions, at prices others can 
only envy. 

IBM, NOVELL Netware and APPLE are registered trademarks. 
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D-Link 

Local Area Network 


The 

Smart Solution 
To Your 

Multi-User Needs 


Industry Standard 

D'Link hardware and software products are designed to 
meet the industry-standard. This guarantees you against 
obsolescence, and ensures a long-lasting return on your 
investment. 


Our LANfmart Network Operating System is NETBIOS 
compatible and supports DOS 3.1 file/record locking 
standard. Hence, you can tun alt third party multi-user 
application software available on the market. 

Ease of Use 



15-4 FL t No. 1, Fu-Hsmg North Rd, Taipei, Taiwan, R.G,C. 

Td: (02)773-2980 Fax; 883-2-781-5826 Telex: 10971 DATEX 


Our high performance Ethernet Interface Card can 
network any combination of PC/XT/AT and PS/2 Micro 
Channel™, to share valuable resources across the network. 
Furthermore, it has the ability to support TCP/IP, 
NETBIOS, Novell's NetWare™, IBM PC LAN Program 
and Sun Microsystems' 
PC-NFS™ software. 


D-Link LAN products are extremely easy to install and 
operate. Using pop-up windows, all options are listed on 
the screen for your ready selection to guide you through 
each operation. 

Affordability 

D-Link is designed for cost conscious users and carries a 
very reasonable price tag. Following the 
industry standard, D-Link is compatible 
with all major LAN products which ensures 
that your LAN will never become obsolete. 


LtfilUA 

SYSTEMS INC. 
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BYTE editors * hands-on views of new and developing products 


A Budget-Priced Laser Printer with a Wealth of Features 


more, unlike some budget 
lasers, it provides a full up¬ 
grade path to serious desktop 
publishing applications by 
adding fonts and memory. 

—Dick Pountain 


THE FACTS 


MT9G5 

£1395 with 512K bytes 
of memory 
£25 for two toner 
cartridges 

£85 for a replacement 
drum unit 

Requirements: 

A computer with an RS- 
232C or RS-422 serial 
interface or a Centronics 
parallel printer interface, 

Mannesmann Tally Ltd. 
Molly Millar’s Lane 
Wokingham 
Berkshire, U.K. 
44-0734-788711 
Inquiry 881. 


A Flexible Communications Program 
with MNP Noise Reduction 


M annesmann Tally’s 
MT905 is one of a new 
generation of smaller, less 
expensive laser printers that 
emulate the Hewlett-Packard 
LaserJet II. However, even 
though it has a budget price, it 
sports features like an LCD 
control panel, face-up collat¬ 
ing, envelope printing, and 
considerable expandability. 

At first sight, the MT905 
appears very compact, with a 
footprint similar to that of a 
typical IBM PC. However, the 
150-sheet paper tray adds 
about 9 inches of width, and if 
you install the optional face¬ 
up collating tray it adds an¬ 
other 9 inches, making the 
printer a rather wide unit that 
demands its own table. 

I found the MT905 very 
easy to set up thanks to the 
three built-in interfaces: the 
RS-232C and RS-422 serial 
and the Centronics parallel, 
which you can select under 
software control from the 
front panel. All I had to do was 
plug in my standard cable. In¬ 
stalling the toner cartridge 
and drum assemblies was 
equally straightforward— 
both are located in a plastic 
cage that you can remove from 
the printer, work on, and then 
slide back into the slot . 

The control panel has a 16- 
character LCD screen and 
eight membrane-control keys. 
The LCD displays the print¬ 
er’s on-line/off-line status or 
one line of a configuration 
menu. You can scroll up and 
down the configuration menu 
and use three other keys to set 
parameters, such as the paper 
size (e.g., A4, B5 T Letter, or 
Legal) and the number of 
copies, or to select one of the 
two font cartridge sockets. 

The paper tray has an ad¬ 
justable guide attached to its 
top that lets you manually feed 
envelopes. I was puzzled to 


find that it is a fraction too nar¬ 
row to accommodate normal 
A4 envelopes, which rather 
negates its useful ness. 

The MT905 normally de¬ 
livers printed copies into a 
slanted trough on top of the 
printer body in face-down col¬ 
lated order. But you can 
change this with the flick of a 
switch so that the printer de¬ 
livers your copies from a slot 
on the left side in face-up col¬ 
lated order; an optional tray is 
available to catch these copies. 

The paper path is direct, so I 
encountered only one jam dur¬ 
ing this test; it was caused by 
a torn sheet. I measured the 
printing speed at 4,8 pages per 
minute on average long docu¬ 
ments, somewhat below the 
manufacturer’s claim of 6 
ppm. 

The MT905 comes with 
Courier Medium and Bold and 
Li nepr i nter t ypefaces bui It- in, 
in both portrait and landscape 
formats. You can add extra 
fonts in one of two ways: by 


O dyssey, a communica¬ 
tions program for the 
IBM PC, boasts a full range of 
features, plus a Microcom 
Networking Protocol (MNP) 
level 4 noise-reduction facility 
in software; you can keep your 
standard modem and still have 
the benefit of the latest noise- 
reduction standard. 

The program files come on 
a single floppy disk and are 
compressed using a self-ex¬ 
panding technique; you just 
type ODY, and the files un¬ 
pack themselves. You only 
need five main files to run 
Odyssey: executable, dialing 
directory, help, configura- 


downloading them to the 
printer’s memory or by adding 
plug-in cartridges. For the 
first method, the MT905 has 
512K bytes of internal mem¬ 
ory, which would accommo¬ 
date several HP LaserJet 
download fonts. You can ex¬ 
pand the internal memory by 
adding 1-, 2-, or 4-megabyte 
cards, and you can also devote 
some of this memory to a data 
buffer, whose size you can ad¬ 
just from the control panel. 

The other way to add fonts is 
by plugging cartridges into the 
twin sockets located below the 
paper tray. These cartridges 
cost £115 each and include HP 
LaserJet fonts, as well as 
Epson, IBM, and Diablo emu¬ 
lations, I tried the F+Q car¬ 
tridge, which adds Courier 
Italic, Gothic, and Times Ro¬ 
man in many sizes. 

In all, I found the MT9G5 to 
be a well-made and reliable 
printer that offers a lot of fea¬ 
tures for its (by laser stan¬ 
dards) modest price. What’s 


tion, and terminal emulation. 
The disk also contains several 
utility programs. 

When you start up Odyssey , 
it presents you with a blank 
screen with just a status line at 
the bottom and a menu line at 
the top. The status line shows 
you the name of the log file and 
logging status, current data 
transfer rate and parity, termi¬ 
nal emulation, and time on¬ 
line. When you enable MNP 
error-correction, the status 
line also shows you the line 
qua! ity as a percentage figure; 
low figures mean Odyssey is 
doing a lot of correcting. 

You invoke Odyssey’s pull¬ 


down menus by pressing Alt 
and a letter key. Pressing Alt-S 
brings you into the Setup 
menu, which contains II sub¬ 
menus that let you set options, 
such as the communications 
parameters, modem-control 
strings, and screen colors. You 
can also customize the menu 
system. Odyssey comes set up 
by default Just like other mod¬ 
ern communications pro¬ 
grams, for a Hayes-compat¬ 
ible modem. The on-line help 
system is context-sensitive, 
producing an appropriate 
screen for every menu entry. 

You keep details of on-line 
continued 
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SHORT TAKES 


££we have just finished our 
first Multi-Lingual Scholar™ 
produced job — a service manual 
in Russian for SAAB Marine 
Electronics. The result was 
quite good and the customer 
is satisfied. It seems we cut 
his costs some 30%.7? 

— TEKNM mmERViCF. 

Vdsfra Froiunda . Sweden 

SOFTWARE THAT 
SPEAKS YOUR 


Multi lingual Scholar™ a single software 
program for wordprocessing and high 
quality printing with multiple languages 
in the same document. Supports on 
screen foreign characters — with accents 
and vowel points — with no hardware 
modifications. Arabic, Farsi and Hebrew 
edit right to left, and a font editor lets 
you design your own characters and 
customize keyboard layouts. 




.. ' VJp. M|V* 

* CJK^- 




[Multi-Ungual 

Sckoia^ 

A product of 

Camma Productions, Inc. 

710 Witehire Boulevard. Suite 609 
Santa Monica, CA9040UISA 
Tel 213-394-8622 

Tlx: 510 600 8273 Gamma Pm SNM 

Requires: IBM PC/XT/AT or compatible, 640K. 
graphics (Hercules CGA, or EGA), 1 disk drive, 
1 parallel port. Works with most dot matrix 
(9- and 24-pin) printers and Hewlett Packard 
Laserjei+/Series II or compatible laser printers 


INTERNATIONAL 


services in the dialing direc¬ 
tory. Each line of the directory 
stores the name, phone num¬ 
ber, and parameters for one 
service. You can associate a 
log-on script file with each di¬ 
rectory entry, and a log file 
lets you record your sessions 
on disk. One field in the direc¬ 
tory entry logs sessions auto¬ 
matically (otherwise, you 
press Alt-L), and another en¬ 
ables MNP error-correction 
for this service only. 

The association of files is 
performed via a key field, 
which contains a short key 
name for the service, like BIX 
or CIX. If this field is filled in, 
Odyssey looks for certain files 
containing this key name 
(e. g., a log file BIX. LOG or a 
script file BIX.SCR). If a 
script file is present in the Od¬ 
yssey directory, then BIX will 
automatically appear in the 
Call menu, and you can dial it 
from there without even enter- 
ing the directory. 

There are two separate text 
editors, which split the screen 
and share the same WordStar- 
compatible editing com¬ 
mands. One lets you review 
the last on-line session, while 
the second lets you edit mes¬ 
sages. When you press Alt-M, 
Odyssey shows you a window 
with just the first lines of all 
current messages and lets you 
send one by point-and-shoot. 
A key macro feature lets you 
assign strings to the Alt-0 
through Alt-9 keys. 

Odyssey supports seven file 
transfer protocols for upload¬ 
ing and downloading, namely, 
Kerin it, W XMODEM, X, Y, 
and ZMODEM, Batch Y MO¬ 
DEM, and YMODEM-G. It 
also supports many terminal 
emulations, which are sup¬ 
plied as separate files; you in- 
stall them from the Alt-S 
menu. Most notable, perhaps, 
for U.K. users is Prestel emu¬ 
lation in color on EGA displays 
and in monochrome on CGA 
displays. 

The MNP error-correction 
feature worked well for me 
even on noisy lines with the 
quality figure dropping as low 
as 64. However, I found that on 
a 477-MHz IBM PC the cost 


of doing MNP in software was 
a noticeable delay in keyboard 
response, becoming quite 
treacle-like during bursts of 
line noise. I didn't notice this 
problem on an AT done. 

The script language in Od¬ 
yssey is the most powerful I 
have yet encountered, with a 
syntax almost exactly like Pas¬ 
cal and much of the semantics 
of Pascal, too. An automatic 
learn mode generates script 
files by recording your ac¬ 
tions, so nonprogrammers 
could produce scripts by ex¬ 
ample without ever seeing the 
language. 

The script language also has 
types, variables, procedures, 
functions, and a comprehen¬ 
sive set of standard procedures 
for file, screen, and string 
handling that let you create 
menus and handle communi¬ 
cations problems. You write 
scripts as text files and inter¬ 
pret the text to run them. You 
can also compile scripts for 
speed or security, using a sep¬ 
arate compiler utility. The 
program shows syntax errors 
by opening a window and 
highlighting the error in the 
source code. 

Odyssey is a powerful and 
flexible communications pro¬ 
gram with many clever fea¬ 
tures that will endear it to ex¬ 
perienced users. And, at its 
low price, it must be counted 
as a very good val ue. 

—Dick Fountain 


,THE FACTS 


Odyssey I.3G 
£70 

Requirements: 

IBM PC with 256K bytes 
of memory, DOS 2.0, one 
floppy disk drive, and a 
serial port for connecting 
an asynchronous modem. 

Micropack 
Unit 12, Berryden 
Business Centre 
12 Berryden Rd. 

Aberdeen AB2 3SA, 

U.K. 

44-0224-631100 

Inquiry 882. 
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ANNOUNCING DAILY NON-STOP DELIVERIES 
TO EUROPE! AT UNBELIEVABLE PRICES! 


LATEST ARRIVAL 
366/VMMhvBuui: 
l Upf-rfAD by 
Lotus 1-2-3 v3.0 bv Lutus 
MathCAO VIS by Mallwuit . 
Microsoft FORTRAN v3,tJb 
Microsoft QuickFaical by! 
ModuJjjr-2 with Muhiscope t» 
PixtlPaini vZO h 
R&R Code Gen 
Turbo PA 
UNIX 3 
Vit 


386 PRODUCTS : 

DESQview 386 by Quarterdeck ■ „.,.,. 

Ft>xBA5E+/386 by Fox SoftWiiri.-„ 

Microsoft Windf>Wfl/3S6 by Microsoft .. 

Paradox 386 by tkriami n . - .— ; - 

QEMM Expand, Memory MgrJ386 by Quarterdeck.. 
Turbo Assembler and Debugger by Borland 
VM/386 by ICC ...—— -~— 


Price 
$ 210 
$ 564 

$ 231 
5 990 
.5 65 

,5 162 
. £ 299 


ARTIFICIAL INTELLIGENCE: 

Arity Combination Pack by Aritv Corporatkm . 
PC Scheme by Texas intsteumeni* 


PROLOG -2 Programmer by Expert Systems.. 
Turbo Prolog by Borland . 

VP Expert by Paperback Software 


Microsoft Macro Assembler by Microsoft. 

Plink86Pius by Phoenix Technologies 

BACKUP: 

Satk-It by Gazelle Systems --- 

Backup Express by Dighrai 
Copy II PC by Central Point Softwair ... 

Fast Back plus by Fifth Generation 

BASIC 

Microsoft QuickBASIC by Microsoft 
Turbo Basic by Borland_ 



BUSINESS: 

Adobe Illustrator by Adobe Systems 
Form War* with Fill and File hy EcrmWorx 
Gem/3 Presentation Team by Digital Research .. 
Gram malic HI by Reference Software . ..-— 

GrandView by Symantec .............. _,_.._....... 

GRASP by Paul Mace Software . 


Harvard Total Project Manager HI by Software Pub 

Microsoft Excel v2,2 by Microsoft™_._ 

Microsoft Word by Microsoft . 


FF5: Professional Plan by Software Publishing , 
Q&A Write by Symantec ... 


Qua tiro: Professional Spreadsheet by Borland 
SQZE Plus by Symantec .. 


Super Project Expert/2 by Computer Associates .. 
TimeLine by Symantec 


WordPerfect-English by WordPerfect Corp.. 
Wordrerfect-Frendi by WordPerfect Cuip. 
WordPerfect-German by WordPerfect Corp. 
Wordstar Professional by Mi uupju ....... 


S 120 

S 115 

S 693 
5 128 
.5 500 
S 99 
S 300 
-S 199 
..£ 735 
S 444 
S 419 
S 111 
.5 204 
277 
107 
880 
613 
438 
502 
659 
451 


C ASYNCH MANAGER by Blaise Computing ^u.. 

C-tree by FaitCom........ 

Essential Communications by Essential Software.. 
Greenieaf Communications by Creenteaf Soft. 
Microsoft QuickC by Microsoft .... 

r-tree by FaiiCom . 


Turbo C Professional by Borland 
Turbo C Tools by Blaise Computing 


CADD : 

AutoCAD Release 10 by Autodesk .. 


Design CAD 3D by American Small Business 


DRAFIX CAD ULTRA by Foresight Resources .. 
Generic 3-D by Generic Software 


VersaCAD 2 D by VcrsaCAD Corporation . 
COBOL: 

Microsoft COBOL v3.0 by Mkrowfi — 
RM/CGBQL-85 Development Sys, r 

COMMUNICATIONS: 

Carbon Copy Plus by Meridian Technology . 

CO/Sessions Comp lete by Triton Tech. . 

Crosstalk Xvi by DC A/Crosstalk Comm- 
Mirror III by SoftKlone 


..£ 215 
$ 479 
..£ 213 
S 248 
i 120 
S 359 
S 295 
$ 184 

,S 4205 
S 3B1 
S 353 
$ 355 
. S 2999 

-S I033 
$ 1425 


PrOCOm Plus by Data storm Technologies 


RemotcZ Complete by DCA/Crosatalk. 

Smart comm II by Hayes.... 

TenNet Plus by DCA/Crosstalk 


DATABASE & FILE MANAGEMENT: 

ALPHA Four by Alpha. Software .... 

Btrieve by Novell.. 


Clarion Professional Developer by Clarion . 

CQL by Machine Independent Software___ 

dbFAST Compiler bv Bumble Bee Software. 

DBXL Diamond by WottfTedi System* 

FoxB ASE+ by Fox Software___ 


239 

304 

181 

99 

85 

1 B 1 

169 

559 

561 

299 

780 

400 

114 

209 

373 


Ornnis Quartz by BEyth Software 
R & R Oipper/FoxBASE+ Modi 
R:B ASF' for DOS by Micreirim 
Reflex: The Analyst by Borland 
XQL by Novell 

DEBUGGERS 

Periscope I by PERISCOPECompai 
Periscope 1V-25MH* by pejusoo| 

DESKTOP PUBLISHING: 

Halo DPE by Media Cybernetics 

Page Perfect by imsj —.. 

PFS: First Publisher by Software l^bJishmg . 

Publish It! by TimeWorks 

Ventura DeskTop Publisher by lercn, 

Ventura Professional Extension fcy Was* 

DISK/DOS UTILITIES: 

Disk Technician Advanced by 
MACE Utilities by Paul Mace Software 
Norton Utilities Advanced by p k ,nnuri i 

OPTune bv Gazelle Systems.. 

Q-DOS II by Gazelle System* - 
XTree Pro by XtreeCa. . 

EDITORS: 

Emacs with Source Code by Uni; 

VEDIT PLUS by CompuView 

FORTRAN: _ 

ASMUTIL2 &. BUTILE by Impute Funhwnrtii. . 

f by Cruise Srionnhc.. B 

cnc & PLOTMATICby Mkrocotnpiitiblor. , 
I/O PRO - NO LIMIT by MET Software ... 

RM/FORTRAN Development Sys, i. pya.-r-Mv-raru 



SideK lek by Borland 


GRAPHICS: 

Design e r Deu Iscb bv Micrografx 
Designer English by Mkrografy- 

Essential Graphics by 5 ,-.in*.are.._ 

GSS Graphic Development Toolkit to Q-afhk » 6 utxrai 
13 A l.Q '88 by Med is C y bwntrtkts 
Harvard Gi ■jphics by Software IhihllFhin^ . 

PCPaintBrush rP^2iSe»ft..._...... 

Perspective junior bv Thi^b Graphic 

STAT GRAPHICSby STSC.. 

Vp Graphics by Paperback 

Windows Draw Plus by MicnagraS 1 

INTEGRATED: 

Ability Plus by Migem.. 

Framework III by Ashton-Tat« 

Lotus Symphony by Lotus 

Microsoft Works by Microsoft 

IA Ns 

Advanced NetWare 286 by Novel 
Btrieve/N by Novell.. 

Framework III LAN <5 Users) 

Harvard Graphics for 5 Users 
Microsoft Word for Network 
Networker Plus by WordTech 
Paradox LAN Pack by Borland . 

Q-DOS II for Network by Gaze! 

R:BASE for DOS Network by 
Super Project Expert Lanpak by] 

Time Line for Network by 
Ventura Network Server by X< 

WordPerfect - English for Ni 
Wordstar Professional for Nel 
Xtree Net by Xtiw 



... s 

Copy 11 Mac by Central point Software 

5 

Curator by Solutions International. 

......_ $ 

d H FILE by Raima Corporator. .... 

. s 

DiskFil by SuperMac Technologies 

£ 

FarfBack bv Fifth Generation .. .. 

£ 

FokBASE + by Fa* Software .. 

.s 

Full Impart bw Afitiirm-Tatu . 

s 

Full Write Professional by AshtonTate ... 

....$ 

Generic Cfldd-Level I by Generic Software_ 

..£ 


S 

Hypcnvdrks Organizer bv Ti™Works. 

} 

Just Enough Pascal by Symantec .........__ 

I a p [jy Sofiwuift! ____ 

.S 

| 

Mac SQZf by Symantec ... 

s 

Mac Bra in by Neurtsnk*........ 

.s 

MicFlow by Mainstay Software. 

.s 


... . s 

MatSchedu 1C bv Mainstay Software. 

.s 

Omnis 3+ for Tops Network by Btyth Software . 

.f 

PAgcrrtaker hy Akins ... . . 

Showcase F/X by Aegis ...._..........._.......... 

..£ 


376 

452 

452 

155 

245 

in 

92 

149 

87 

305 

18B 

151 

188 

995 

660 

400 


Smalltalk/V by DigiTaik .. 

Symantec Utilities by 5ymam« 


Think’s Lightspeed C by Symantec. 

Think's Lightspeed Pascal by Symantec 

ThinkTank by Sy^njntw . ..... 

Turbo Pascal by Borland . ... 

XTree bv XtreeCo. _,_uni,_ 


$ 121 
... $ 245 
S 107 
$ 294 
.5 178 
S 200 
..5 115 
...1 ICO 


dula -2 OS /2 Compiler Kit by JPI . 


memory resident p rograms) 

DESQview bv Quarterdeck 
Magic Mirror by NiJLLogicioi^J 
Smart Key by Software Rsetirdi Technologic^ 

SoftwareCarousel byBolilxmicSotutioria —$ | 

Tornado bv Micro Logic .$ 

Window DOS by Window Dos. .. 

MODULA-2: 

EmsStorage witii Full Source nv ['Ml.. 

Logi tech Modula-2 Com pi lex try Logitech , 

Multiscape Debugger t>v Logitech — 

Reporto i re.'Btrieve Toolkit by TM1 
Topspeed Modu' - 

QQtl 

Actor by Wfdtewtiier Croup 
Small talk/V 2S6 by QigiTaJL 
Zortech Ct+ with Source Code b 

Concuireiit DOS XM 3 Users hy mh S 306 

SCO XENIX 386 Complete by San crerati.iii- $1507 

SCO XENIX Complete for PS /2 T $ 1623 

UNIX 38€h'ix Complete by Enitract: $ 1429 

aSjtFRQDUCXS; 

Btrieve Iby NuvirSJ . 

GSS Graphics Devel. Toolkit by Graphic Mutions Sys. . $ 

KEDIT for OS/2 by Mamfiel^bflwarc .S 

Microsoft OS/2 Presentation Mgr. Toolkii S 

Norton Guides by Peter Norton Coniji u 11 ng $ 

Paradox by Borland W--.---—— S 

Paly AWKbv rOLTrRONS 

RiBASE for OS /2 by MScrorim - . S 

SCO TCP/IP Development System isy smi.i c ru 5 

OTIIER LANGUAGES. TOPIS 

AskSa m by:AjifeSatn iv^eiriK ... 

Guide 2 for PC by Ow Dntei'f i a t fe nal 

Lap Lin kill by T nwlllng Sottwain._ 

Logitech Motifie with Plus Software by Logitech 

icrosott Mouse with EasyCADby Micn^'ft .. 

io Show - Show Partner F/X by Brighlhlll-knbcrti; 

Poly Make by poi.vtron mtmSHM 
RPG II Development Sys. v3.0 bv Lattice.... 

Show Partner T/X by Brighiblll RotH-rts 

SmarTenn 470 by Fensoft__- .^1 

S5P/PC Scientific Subroutine Library by Lattice | 

Surfer bv Golden Soltware. . $ 484 I 

Tall grass TG-1100 External Backup by Tall grass.S 699 




The Complete Hand Scanner by The Complete PC .... 
Turbo EMS by Lanlena . .. w _ 


.S 284 

.S 125 


PASCAL: 

B-Tree Filer by TuiboFowerSoftware —...---- $ 155 

Pascal ASYNCH MANAGER by BbiseCamputing 215 

POWER SCREEN by BUtse Ciunputlng ______$ 160 

Turbo Analyst by TurboPower Software.S 124 

Turbo Pascal V53 by Borland ..._......._.........._176 

Turbo Professional by TurboPowerSoftware..155 

SCREEN DESIGN & WINDOWING 

Flash-Up Developer's Tool box by Software Bottling.$ 59 

G reeiileaf Da taWindows w/Source by Greynleaif —^— $ 306 
Microsoft Windows Development Kit by Microsoft $ 585 

Microsoft Windows/286 by Microsoft ....120 

PANEL Plus II by Round hill _ , __505 

Vermont Views by Vermont Creative____..._$ 479 

TRANSLATORS: 

B A S_PA5 Comm ere ia! by GoToLess Conversion .. 


BAS_C Commercial by GoToLess Con version . 

dBx dBASE to C by Desktop A1 .. 

FOR_C by Cobalt Blue -.. 


341 
..S 455 
775 
4 90S 

UNIX/XENIX PRODUCTS: 

BAS_C Comm, for SCO XENIX/3S6 by GoToLess._ $ 563 

Microsoft FORTRAN Compiler-XENIX/286 $ Bll 

Microsoft Pascal Compiler-XENlX/286 by Microsoft.$ 811 

Microsoft Word for XENIX bv Microsoft_.. V 70t 

RM/COBOL Dev. Sys.-UNIX/XENIX 286 $ 1425 

SCO Lyrix by Santa Cruz Opera tions.$ 695 

SCO MultiView 386 by Santa Cruz Operations . $ 463 

SCO VP/ix for XENIX 386 by Santa Cru? Operations -.■ $ 579 



USA JK SOFTWARE 

3JMMATQUAI116 • 8001 ZURICH, SWITZERLAND 
PHONE: (01)252-6710 FAX: (01) 252-7795 TELEX: &144G0 
(Attn: USA SOFTWARE) 


Terms; EUROCHEQUE, AMERICAN EXPRESS, VISA. 
MASTERCARD, EUROCARD, C O D 
30 day billing for qualified companies jn Switzerland. 
Special discounts for large or corporate buyers, All prices 
in US dollars. 

Add shipping charge from Zurich at prevailing rates. 
Prices subject to change without notice. 

Houre- 8:30 AM ■ 3;30 PM. B9g9 
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The End of Plain 
Vanilla PC Graphics 


More Vibrant Colors and 
Higher Resolution. 

Any Way You Scoop it. 

Now, Genoa dishes up more 
ways to eliminate the monotony of 
monochrome. Or the lifeless look 
of low-res color. With a brilliant 
line-up of IBM compatible 
graphics cards, designed to please 
any palate. 

The creme de la creme in 
performance. For CAD and 
desktop publishing, get the 
ultimate in high performance: 
SuperHGA™, with an on-board 


graphics processor. It puts ultra 
hi-res images on any IBM 
8514-compatible display with blaz¬ 
ing speed. At 1024 x 768 resolu¬ 
tion with 256 on-screen colors 
from a palette of 16 million. 

Your choice of flavors, a la 
any mode. Genoa serves up a full 
menu of SuperVGA” and 
SuperEGA cards. All of which ex¬ 
tend the IBM standards—with 
VGA resolutions of up to 1024 x 
768 in 16 colors in both 
noninterlaced and interlaced 
modes, and up to 800 x 600 in 256 
colors. 

The pint-size combo 
package. For sparkling color and 


monochrome graphics in one 
economical half card, choose our 
SuperSpectrum™. It’s 100% CGA, 
MDA and Hercules compatible, 
with double scanned CGA for 
quality game images. Plus 
132-column text for full 
spreadsheets. 

So if your graphics board is 
producing nothing but “board- 
dom,” go to your dealer today and 
order some Genoan graphic ex¬ 
citement. Call (408) 432-9090 to¬ 
day. Or write Genoa Systems 
Corporation, 75 E. Trimble Rd., 
San Jose, CA 95131; FAX (408) 
434-0997, London 44-01-225-3247; 
Thiwan 886-02-776-3933. 


Hvpec Elec, in Australia: 41-2-8083668; (Pm) 61-2-B0835S6, Mcgavison in Australis: 61-2-9751877, (Fix) 61-2-9781609. I.T.C. in 
Auslrii: 43-55 3229607 ; [Flax) 43^55-2224936. Qmnilogie in Belgium: 32-2'3525600; (Fax) 32-2-2526700. MCA Tronix in Belgium: 
3241-674208; (FJw) 32-41-674208. Metric in Denmark; 45-42-304200; (Few) 45-42-804!31. Access Data in Denmark: 15-2-397847; 
(F&x) 45-2 397822 E.C.S. in SgypL 30-2-3608801 (Rix) 20-2-3608805. mini* in Finland: 358 0-6663233; (Fax) 358-0-5353571. 
Hyquest in France: 33-1-45310554; (Fax) 33-1-46681834. Hea lnibrmatique in France; 33-147460452) (Fax) 33-1-47460132. Ergodata 
in Greece: 30-1*0510922; (fta) 30-1-9593160. Hantsrex in Ittlj: 39-55-40731; (Rut) 39-55-268486, S.C.l in Kuwait 965-2-448642; 
(Fix) 965-2-403554, Akam w HutEind: 31-79-443200; (Fax) 31-70-42 1 734 Senmex in Mexico: 528-3-353959; (Fix) 528-3-355304. 
Baudots in Portugal: 351-] -9869972: (Rut) 351-1'370581 Tae l| in S. Korea: 82-2-77653 40; (Fax) 82-2-7525340. Computer Universe 
in Saudi Arabia: 966-2-6608347; (Flax) 966-2-6608347. Pbwermatic in Singapore: 65-2-500555, (Rot) 65-2-557916. Siscomp in Spain: 
34-3-3234565; (Fix) 34-3-3234054. CaeJa in Spain: 34-01-2414179; [Fax) 34-91-2416578. Dator Design in Sweden: 46-2-2415582; 
(Ffcx) 46-2-4454010. E M. in Switrerhnd; 41-61-615353; (Fax) 41-61-614860. Global Data in SwttarJand: 41-22-438780; (Flax) 
41-22-436455 Genoa Taiwan in Tkiwan: 886-2-7763933; (Flax) 886 2-7769036. Teleteknik in Tlirkey: DO-1-1525033; (Fax) 
90-1-1518456 Genoa UK in. ML 44-1-8725560; (Fax) 44-1-8725639. Tim GmbH in Hfesl Germany: 43-6121-270930; (Flax) 
49-6121-261603. 


CPW li ■ MaaWnueeL erf 1WH Oesrp, m a itaeirenaii af tfcrruh* Ttthirafafy 

Super! EG A. SuperVGA l&bi: Gnptiin AeLqrfri. SeipcrYGA, SupcrEGA HiRs* iint Supcr- 
Spcc&rwn a ft knkmlh nf Oibhi Spw«TH Gorp- 
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What’s New 


INTERNATIONAL 



The GQ-5000 can print in portrait and landscape form ats at a 
speed of 6 pages per minute . 


A Laser Printer 
from Epson 

E pson’s new GQ-5G00 
laser printer has a large 
reserve of bit-map fonts, plus 
new outline fonts, that let you 
create virtually any number 
of style variations. A new gen¬ 
eration-control panel with 
plain-language messages 
makes it easy to use. Option¬ 
al coaxial and twin-axial con¬ 
nections facilitate linking the 
printer up to central com¬ 
puters, The print format is 
portrait and landscape, 300 by 
300 dpi, and the print speed 
is 6 pages per minute. 

The GQ-5000 has slots for 
three IC font cards. The slots 
are fully accessible in the 
four software modes—Epson’s 
Page Printer Mode, LQ 
mode, and FX mode, and 
Hewlett-Packard LaserJet II 
emulation. 

The Page Printer mode is a 
page-oriented method with 
commands for type design, 
form setting, and dot/vector 
graphics that can manage a 
maximum of 294 different 
styles per page. Epson has in¬ 
creased the bit-map font styles 
in this mode from 7 to 13, 

You can rotate the bit-map 
fonts in 90-degree steps, and 
the Font-Create feature lets 
you generate an additional 17 
variations. New outline fonts 
for Page Printer mode in¬ 
clude Epson Helvetica, TMS- 
Roman, Courier, and a sym¬ 
bol character set. You can 
generate them as upright, 
bold, italic, and italic bold 
characters in sizes ranging 
from 2.16 to 240 points. 

The GQ-5000 comes with 
an automatic paper feed with a 
bin that can hold 150 cut 
sheets. Formats supported are 
A4, A5, B5, letter, and legal. 
An extra bin is available for an 
additional 250 cut sheets in 
sizes from A4 letter to legal. 

The Hewlett-Packard La¬ 
serJet II emulation offers a 
data memory of 512K bytes, 


expandable to a maximum of 6 
megabytes. The GQ-5000 
comes with Centronics parallel 
and RS-232C/RS-422 serial 
ports and an Epson video 
interface. 

Price: 5698 deutsche marks; 
1445 deutsche marks for the 
extra 250-cut-sheet paper 
bin. 

Contact: Epson Deutsch¬ 
land, GmbH, Heiligengeist- 
strasse 15, D-3000 Hannover 
I, West Germany, 49-511-2- 
80-97-01. 

Inquiry 945, 


ADOS 
Encyclopedia 
on a Disk 

D OSMate Plus is a DOS 
encyclopedia on a disk. It 
is a memory-resident, pop-up 
help system for DOS 2.0 or 
higher, including DOS 4.0, 
and it contains over 100,000 
words of text covering every 
DOS command. 

You can use DOSMate in 


two different ways: If you in¬ 
voke the program from a 
blank command line, it dis¬ 
plays a menu showing every 
DOS command. When you 
select a command from the 
menu, a Memory Jogger ap¬ 
pears, giving you a concise 
description of the command as 
well as any restrictions on its 
use. If you invoke the program 
with a DOS command on the 
command line, it displays the 
relevant Memory Jogger at 
once, sidestepping the menu. 

Whichever approach you 
use, if you need further help, 
you can press PageDown, 
which will pop up exhaustive 
details on the command, in¬ 
cluding examples and tips. You 
can facilitate isolating these 
details by using the Quick Ref¬ 
erence menus, which let you 
go straight to the aspect of the 
command that you are inter¬ 
ested in. Each topic is also 
cross-referenced to associ¬ 
ated commands. 

For those who are new to 
DOS or seldom use a com¬ 
puter, the Topic Index gives a 


complete listing of all DOS 
commands and their pur¬ 
pose. Each command appears 
several times under different 
headings to ease searching. 
Once you find the required 
command, DOSMate displays 
the Memory Jogger, and you 
use the program as described 
above. 

Other features include ex¬ 
tensive treatment of batch-file 
processing and a listing of 
DOS error messages with ex¬ 
planations of their meanings 
and suggested remedies. 

DOSMate Plus runs on the 
IBM PC with at least 250K 
bytes of RAM and DOS 2.0; 
a hard disk drive is recom¬ 
mended. The program is 
fully compatible with most 
other memory-resident soft¬ 
ware, and, provided you don’t 
load any other TSR programs 
after DOSMate Plus, you can 
remove it from memory. 
Price: $89 Australian. 
Contact: Magic Box Soft¬ 
ware, 6 Grant St,, Woodford, 
N.S.W. 2778, Australia, 61- 
047-586407. 

Inquiry 946. 


French WingZ 

he French version of 
WingZ (see “The Flying 
Spreadsheet/’ July BYTE) 
has been localized to accom¬ 
modate French idioms, date 
formats, and currency. A 
spreadsheet for the Macin¬ 
tosh, WingZ combines num¬ 
bers, words, graphs, and 
graphical images on a single 
worksheet and prints to a sin¬ 
gle page. It features advanced 
charting and three-dimen¬ 
sional graphics, desktop pre¬ 
sentation capabilities, and the 
HyperScript application devel¬ 
opment language. 

Price: 4490 French francs. 
Contact: Informix SARL, 6 
Boulevard du General Leclerc, 
92115 Clichy, France, 33-1- 
42-70-67-74. 

Inquiry 939. 

continued 


If you would like your new product considered for publication in 
the international section of BYTE, send press releases to BYTE, 
Attention: Martha Hicks r One Phoenix Mill Lane , Peterbor¬ 
ough, NH 03458, U.S.A.; or Dick Fountain, BYTE, McGraw- 
Hill Publishing Co ., 34 Dover St., London W1X 3RA, UK; or 
Nikkei BYTE, 1-1, Kan da - Ogawamach i , Chiyoda-ku, Tokyo 
101 , Japan. All press releases must contain price information , 
address, and telephone number. 
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WHAT'S NEW 


I'N TER N A T I O N A L 



St rim 100’s 16 integrated modules help you handle every aspect 
of design and manufacture. 


CAD/CAM Software 
for the Iris 40 

C isigraph designed the 
latest version of its Strim 
100 CAD/CAM software to 
run specifically on the Iris 40 
series of workstations from 
Silicon Graphics. The work¬ 
station's performance speed 
of 10 million instructions per 
second helps Strim 100 pro¬ 
vide two- and three- 
dimensional design func* 
tions, finite-element analysis, 
and two-axis through five- 
axis machine-tool pathing, or 
rheological analysis for plas¬ 
tic molding operations, all in 
real time. The software uti¬ 
lizes the workstation's three- 
dimensional motor, giving 
you zoom, rotation, multiple 
viewing, and separate actions 
for each view. 

Strim 100 is available as 
16 independent yet integrated 
modules. The AS, AD, AT, 
and AN modules provide fi¬ 
nite-element analysis; the 
PROCOP group of modules 
give you two- and three- 
dimensional simulation of plas¬ 
tic flow and mechanical 
analysis of injection-molded 
plastic parts; the BBL mod¬ 
ule integrates data manage¬ 
ment and communication 
among the Strim 100 modules; 
and the IN modules handle 
the exchange of data with other 
CAD/CAM systems. The IN 
modules are available for 
IGES, VDA, and SET inter¬ 
faces, or Cisigraph can develop 
them for any other system on 
a custom basis. 

A comprehensive set of 
tools helps you handle every 
aspect of design and manu¬ 
facture, such as drawing; con¬ 
structing geometry; making 
computations; storing and ana¬ 
lyzing drawings; creating, 
modifying, and displaying tool 
paths; displaying dynamic 
tool motion; and performing 
collision testing. In addition, 
since you use the same data¬ 
base for all modules and 


functions, Strim 100 gives you 
a seamless design-to-manu- 
facturing cycle, and you can 
increase the system's power 
by incorporating your own 
custom functions. 

Price: 100,000 to 400,000 
French francs, depending on 
the configuration. 

Contact: Cisigraph, Le Grif¬ 
fon, 536 route de la Seds, 
13127 Vitrolles, France, 33- 
42-89-93-23, 

Inquiry 917. 


IBM Japan’s 25- 
MHz 80386 Machine 

I BM Japan offers three new 
IBM PS/55 computers. The 
floor-standing IBM PS/55 
Model 5570-V and the desktop 
IBM PS/55 Model 5550-V 
both have 25-MHz 80386 
chips, 64K bytes of cache 
memory, and 4 megabytes of 
main memory. The IBM 
PS/55 Model 5550-S0A is a 
desktop entry-level machine, 
with a 16-MHz 80386, 2 mega¬ 
bytes of main memory, and a 
60-megabyte hard disk drive. 

The IBM PS/2 Model 70 
80386 is a portable computer 
that has a 20-MHz clock, 4 
megabytes of main memory. 


and two Micro Channel slots 
(one 32-bit and one 16-bit). It 
weighs about 9,5 kg. The 
display is a 640- by 480-pixel 
(16-tone) gas-plasma panel. 
The IBM PS/2 Model 55SX is 
a desktop entry-level ma¬ 
chine with a 16-MHz 80386SX 
and 2 megabytes of main 
memory. It is about 40 percent 
faster than the current PS/2 
Model 50 Z (80286, 10-MHz) 
and comes with three 16-bit 
Micro Channel slots. 

All the computers have one 
3 J A-inch f loppy disk drive, a 
maximum main memory of 
16 megabytes, and DOS 4,0 
or OS/2 for an operating 
system. 

Price: 1,850,000 yen for the 
Model 5570-V with a 115- 
megabyte hard disk drive; 
2,450,000 yen with a 314- 
megabyte hard disk drive; 

1,325,000 yen for the Model 
5550-V with a 60-megabyte 
hard disk drive; 1,640,000 yen 
with a 120-megabyte hard 
disk drive; 875,000 yen for the 
Model 5550-S0A; 1,232,000 
yen for the PS/2 Model 70 
80386 with a 60-megabyte 
hard disk drive; 1,328,000 yen 
with a 120-megabyte hard 
disk drive; 589,600 for the 
PS/2 Model 55 SX with a 30- 
megabyte hard disk drive; 
653,600 yen with a 60-mega- 
byte hard disk drive. 


Contact: IBM Japan Ltd., 
3-2-12 Roppongi, Minato- 
ku, Tokyo 106, Japan, 81- 
03-586-1111. 

Inquiry 915, 


Scheduling Classes 
with Your Mac 

P lein Temps from Mid¬ 
night Software is a time¬ 
table generator that lets you 
quickly calculate, view, and 
modify timetables for 
teacher, lesson, and class¬ 
room management. 

You specify the availabil¬ 
ity of teachers and classrooms, 
the number of each teacher's 
lessons and classes, workdays, 
teacher preferences, and cal¬ 
culation rules; then Plein 
Temps generates an optimal 
timetable. 

The program lets you have 
as many as 15 windows open 
s i m u It ane on si y. Other fe a- 
tures include an undo facility, 
class splitting in groups and 
options, weekly and fortnight¬ 
ly lessons, a consistency 
checker, an intelligent con¬ 
straint reliever, presentation 
control, and on-line help. 

Plein Temps runs on the 
Mac Plus, SE, and II with at 
least one 800K-byte floppy 
disk drive and a hard disk 
drive. Three versions are 
available: Plein Temps Micro 
for up to 40 teachers, 25 
classes, and 25 classrooms; 
Plein Temps for up to 63 
teachers, 31 classes, and 31 
classrooms; and Plein Temps 
Mega for up to 100 teachers 
and 50 classes and 
classrooms. 

Price: 3350 French francs 
for Plein Temps Micro; 6500 
FF for Plein Temps; 7500 FF 
for Plein Temps Mega. 
Contact: Midnight Software 
SARL, 6 rue Tivoli, 31000 
Toulouse, France, 33-6- 
163-7767. 

Inquiry 918. 

continued 
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WITH XENIX 




SOFTWARE 

CAD SOFTWARE 

IMAGRAPH 1 Year Warranty .. , CALL 

DESIGN CAD .$220 

EZ CAD. 139 

FAST CAD . , 1459 

TURBO CAD. 59 

MULTI USER 

SCO Xenix 386 .$495 

Concurrent DOS 386 10 User ... 310 

LASER PRINTERS 

QUME APPLE & IBM . 3199 

CITIZEN OVERTURE 110. 1499 

PANASONIC 4450.CALL 

TOSHIBA PAGE LASER 12 .... 2695 
CANON 

LPB-8 HR Prints on TweSfdes.$2735 

LPG-S II. 1695 


PRINTERS 

TrMatrix™ 

OTC-850XL 850CPS CALL 
OKIDATA . .. CALL 

Cation 

ffitjHDIliHQ) 


GENICOM 


ALPS 


AMERICA 

Allegro.180CPS . 

324 E .240CPS .. 

224 .240CPS... 

Panasonic 

CUfi.'/VArrmt*. A 


. $345 
735 
589 


KXP-1092 

.340 CPS 

..$320 

KXP-1124 

193 CPS 

330 

KXP-11BQ 

.... 192 CPS . , 

.... 185 

KXP-1191 

. 224 CPS 

239 

KXP-1524 

. 240 CPS . 

530 

KXP-1592 

. ..ISO CPS 

377 

KXP-1595 

.. 240 CPS . . 

419 

KXP-3131 

_ .. 1 7 CPS 

313 

KXP-3T51 

.. 22 CPS 

490 

Toshiba . 

CALL #CITIZEN CALL 


ELECTRONIC 

TYPEWRITERS 


Jetwriter .. S347 

Jet writer lie.. . 457 


LEASING AVAILABLE 


-=^Ca/Comp 


PLOTTERS 


1023 Artisan Pen Plotter . $ 3611 

1025 Artisan Pen Plotter .. 4686 

1043 Duel Mode - .. 6583 

1044 GT W/Plot Mgr ...... 10,245 

HOUSTON INSTRUMENTS 

DM P-29/40 .$1687/865 

DM P-52/52 MP . 2423/2795 

DM P-61 . 3156 

DM P-62 .. . 3895 

A&D/LP 3500 .. Z 7^^. . $2339 

A&E/LP 3700. 2889 

LP-37Q0-8 .............. 3129 

LF-4 000-1 . 3579 

LP-4Q00-8 . 3935 


Series 500 . 16 MHz . .. CALL 

Senes 1000/2000 .... 16 MHz ... CALL 

Senes 2000 ........ .20 MHz .... CALL 

Series 1000 . 25 MHz ... CALL 

Series 1000 33MHz CALL 

Altos Software.CALL 


E3 ^ WUITT 


-1 PACKARD 

H P.-7440 A...$ 973 

H P.-7475 A . 1424 

H P-7550 A. 2929 

HP.-7570 A . 2999 

H.R-7575DXI_*. 3791 

H.P-7576 EXL. 4953 

H.P. -7595 A Draftmaster 1 .. 8349 

HP-7596 A D rail master It . 9921 

MURAL 

1 Year Warranty 

Model 7000 A-C . $1899 

Model 8000 A-D. 2059 

Model 9000 A-E... 2829 


JOL PLOTTERS 

850 GL7850/GLP.$2995/3459 

DESKTOP PLOTTERS 
1 Year Warranty 

DXY-11G0 .... . . $ 914 

DXY-12QQ Electrostatic 

Paper Hold ... 1339 

□XY-1300 Electrostatic 

Paper Hold ... 1759 

DRAFTING PLOTTERS 
1 Year Warranty 

GRX-300 A-D Size . $3579 

GRX-4G0 A-E Size . 4999 

FLATBED PLOTTERS 
1 Year Warranty 

DPX-2Q0Q B Pen w/Stand . $1989 

DPX-22GQ 6 Pen W/Efct 

Paper Hold . 3659 

DPX-3300 8pen W/Stand . 3329 

camm machines 

Software & Accessories . CALL 

OPTICAL SCANNER St SOFTWARE 
Princeton Graphics LS-300 

Scanner ... .. . $ B75 

Data Copy . . CALL 

Panasonic AS-505/506 .. $1037/11315 

Authorized Ventura 
& Auto Cad Training 
Local 8l Onsite 
Classes Available 
Call For Details 


D,G 'T ,ZERS &™^^ 

12*12 . . $355 

12x18 . 599 

Cal Comp 23120-12x12 ..... . 365 

Cal Comp9100 Series..CALL 

Cal Comp 9500 Series . .. CALL 

Call for pricing 
on larger digitizers. 

HLOGITECH mice 

Hi Rez Serial .. Sio9 Bus. . ... 79 

Hi Rez ...... .... 95 Mouse Pad/Touch Pad .. $6.99 

Serial ... 79 Antistatic Mouse Pad/Touch Pad . . 8.99 


wumrR- 

Lifetime Warranty On Kurta iS-1 
ISH 12x12 w/4 Button Puck & 

Dual SW Pen .... $439 

IS-1 12x17 w/12 Button Puck & 

Cordless or Dual SW Pen . 645 

GTCO . CALL 

) HITAC HI . CALL 


TERMINALS/MONITORS 


WYSE TERMINALS 

Wyse WY-30 Green. S 299 

Wyse WY-50 Green . 377 

Wyse WY-60 Green/ 

White/ Amber . 405 

Wyse WY-85 Green ... 370 

Wyse 99GT .. 460 

Wyse 150 . 415 

Wyse 212. 1489 

Qume 

QVT 101 Plus G/A/W .. $316 

Q VT 119 Plus G/A/W... . 395 

QVT 203 Plus G/A/W.. 443 

QVT PCT G/A/W . 385 

OTeL^/ideo . call 

W/toi HEWLETT 
mrM PACKARD 

H.P. 700-43. $355 

H.P 700-71... 508 

H P 700-22. 369 


IBM TERMINALS 

3151 G/A 3 Year Warranty . $395 

Altos IV. 379 

Altos V. 513 

Link MC5 .„*,*.+.. 395 

MONITORS 

NEC 2A/3D . $499/649 

NEC Monograph - ... 1355 

Mitsubishi Diamond Scan . 528 

Seiko 1430 . 599 

Sony 1303/1302 ..... .. .. $577/649 

Hitachi Super Scan .. ... 1999 

MONITERM 

Viking 2 Landscape Mon 19" . „ .. S 777 

M on och rome M on ito r 24 '_... 1121 

Viking Color Monitor 19" ........ 2569 

WYSE MONITORS.CALL 

ImTec 1256A/2611W. . $79/110 

ImTec 1453/1453Q . 355/349 

ImTec 1455-N . 419 


CafJ Scottsdale Systems today for quality brand name 
products and expert service at competitive prices. 


/i ' 

m Scottsdale Systems 

-Since 1980- 

m 1555 W. University Dr.. Tempe. AZ 85261 

602-966-8609 1-800-777-2369 602-966-8634 *''"" 

For Inquiries Toll Free — For Orders FAX 

Prices listed are <or cash MasterCard and Visa add AZ residents add 6 isx. aod $6.00 lor 

C.O.D add 5% lor P O an items are new with manufacturer's warranty; Returned products sub¬ 
ject la 20^ restocking Tee and in new condition in original packaging with ell warranty Cards, man¬ 
uals end cables. No credn rgsued aT'er 30 days from data Ol shipment We do not guarantee com¬ 
patibility Personal end company checks take up 10 5 days To clear' Prices and specsticallOflS 
subject to change Produd subject to availability, alt applicable trademarks recognized and on fils. 


WYSE 386 25 MHz 

* 4 MB 1DQNS 

* tticWail 

State 

■ Front Panel 
Display 

* 8/25 MHz 
Clock Speed 

* Socket fork "' 

Intel 

& Weitek 

■ 8 Slots 

■ Password 
Security 
Software 

* 64KS Ram CachB ‘ M P HSj 

* 1.2 Disk Drlye 

- Shadow Horn * Enhanced Keyboard 

* MS-DOS 3 3 GW-Bastc 3 22 

* 1 Year Warranty . $5550 

WYSE 386 S227G 

WYSE 286 

* Model 2200 .. . .$1449 

* Model 21 OB ... . . . . 1032 

* Model Z112 . 1404 

MATH CO-PROCESSORS 

CALL 


Panasonic. 

Office Automation/f^jvA 


FX-165D ....s 64fl i 

FX-195.2845 I 


{|| SAMSUNG 

s-aoo 20 MHz.*2795 

S -550 B & 12 MHz. 1249 

S-330 XT 10 MHz .... 711 


MultiTechfS| 

Systems ^J5r 


CALL 


IOMEGA 

Bernoulli Box 

B-120-1 214 MS Internal .. $005 

144-1 44 MB internal .. $1094 

Prices do not Include Interlace. 


NOVELL 


ARCNET 

Cards. Cables & Hubs . . . CALL 

Modems .. . . ,..CALL 

ALLOY 

PC 5)a*e/l6N . . $730 

NTNX . 612 

Retriever 40 ... -. 367 

LAPTOPS 

NEC MULTISPEED E.L . $1565 

TOSHIBA 
1 Year Warranty 

T-5200*40 . $7077 

T-5202-100 . 0194 

POWER 
PROTECTION 

Dalashiald.CALL 

Safe Power Systems .. . CALL 

TAPE RACKUPS 

Emerald Systems ........ . . . CALL 

Genoa , . . . - CALL 

Priam . CALL 

Irwin .. CALL 

HARD DRIVES 

CDC IMPRIMIS 

t Year Warranty 
72 MB thru 600 MB. CALL 

"“S5ar55- 

Common 99 Year Warranty . CALL 

Genoa . CALL 

Intel ., . -.. CALL 

Vert loom All Models ,.,, . CALL 

BOCA , . . CALL 

Cobra All Models ..- - CALL 

Paradise VGA Plus .. $209 

Paradise Prof -. 495 

Control Systems . ..CALL 

Number Nine - .. CALL 

Vermont Microsystem ..... CALL 

VIDEtJ^LVEN 

Video 7 V Ram .. . $475 

Fastwrita . . 355 

Vega Deluxe . - - . -. 225 

















































































































































































WHAT’S NEW 


INTERNATIONAL 



Mayze Systems 1 K-Link 96 incorporates a V.32 , 9600-bps 
modem with circuitry to monitor digital circuits. 


A Modem for Digital 
Communications 

-Link 96 from Mayze 
Systems provides nonstop 
dial backup for digital ser¬ 
vices normally operating at up 
lo 64,000 bps. It incorporates 
a V.32, 96GG-bps f auto-dial 
and auto-answer modem with 
circuitry to monitor the digital 
circuit. 

If the line fails, K-Link 96 
automatically dials up a back¬ 
up line, using prestored tele¬ 
phone numbers, and monitors 
the digital service. Once your 
digital service has been re¬ 
stored, K-Link 96 drops the 
dialup call and switches back. 

K-Link 96 has both X.21 
and V.24 interfaces. It is avail¬ 
able as a standalone product 
or in a rack-mount version for 


Mayze Systems’ Network 16 
distributed network manage¬ 
ment system {see What’s 
New International, page 88IS- 
14, July). 

Price: £1295 for the stand¬ 
alone version; £1245 for the 


rack-mount version. 

Contact: Mayze Systems 
Ltd., Delta 900, Great Western 
Way, Swindon, Wiltshire 
SN5 7XQ, UK, 44-0793- 
511789. 

Inquiry 933. 


A Software Driver 
for AutoSolid 

C ontrol Systems-Europe 
is offering a new software 
driver for AutoSolid, Auto¬ 
desk’s three-dimensional solid- 
modeling software package, 
free of charge with its entire 
range of 256-color Artist 
graphics controllers. 

AutoSolid helps you de¬ 
sign, visualize, analyze, and 
simulate the manufacturing 
process of components and as¬ 
semblies without the need for 
physical prototypes. 

Contact: Control Systems- 
Europe, Kille House, Chin- 
nor Rd., Thame, Oxou OX9 
3NU, UK, 44-084421- 
7445. 

Inquiry 936, 

continued 





MICROMINT Introduces "Micro" Controlling! 

After years of experience in manufacturing OEM controller boards and talking to customers, we think we have 
hit upon just the right combination of format and function to satisfy even the toughest case of "relay mentality.' 

Realizing that not every computer-controller application warrants aCray X/MP, Micromini offers atiny 8031/8052- 
based controller board for those dedicated and cost-sensitive installations. 


Call to Order: 

J-B. Designs & Technologies 

15 Market Place 

Cirencester, Glos. GL7 2PB England 
Tel: 0285-658122* Fax: 0285-658859 


RTC 31 and RTC52 
Technical Specifications 
“6031 processor (RTC31) or 
Micromint 80C52-BASIC 
processor (RTC52) 

-11.05-MHz system dock 

-Uses 8K or 32K memory chips 

*Up to 64K bytes of RAM or EPROM 

-5-voft-onfy operation 

-110-19200 bps RS-232 

and/or RS-4S5 serial port 

'Use stand-alone or networked 

-12 bit of parallel I/O 

■Vertical stacking expansion bus 

■Screw terminal connections 

-Small formal 

-60 mA typical operating current 

(RTC52) 

RTC31-1 6031 Controller E 9 

RTC3M OEM 100-QuanKy Pries E 6 

RTC52-1 80C52 Controller 11C 

RTC52-1 OEM 100-Quintty Pries £ 6 


RTCIO Technical 
Specifications 

-Three bidirectional parallel ports 
(24 bits) 

-8-channel, 8-bit A/D (G-5V); 

9,000 samples/sec 
*4-channel p 8 "bit D/A (Q-5V); 

2-ps response time 
-Battery-backed dock/calendar with 
presettable time-interrupted capability 
■DC To DC conversion-5-volt-only 
operation 

-Screw terminal connections 
■Small 3,5"x3,5" format 

FTTCIO RTCD board with parallel 

10 and A/D converter £96 

FTTCIO OEM 100-Quantity Price 


Micromint, Inc. 4 Park Street * Vernon, Connecticut 06066 • Tel: (203) 871-6170 • Fax: (203) 872-2204 
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FROM PS/2s TO TRUE CLONES/ 

FROM DOS TO OS/2, 

YOU CAN ALWAYS RELY ON 
OS/RAM MEMORY CARDS. , 


✓ Extended and Expanded memory(LIM4.0). 

Expanded memory many times faster than Intel. 


✓ Compatible with all operating systems. 

✓ Auto-configuration for all operating systems. 



✓ Compatible with all MCA features. 

✓ Easy Installation. 

✓ IBM approved ID number. 

✓ Run all your software effortlessly. 
Two year Warranty. 

OS/RAM4 only £227 

OS/RAM8 only £282 
SPECIAL OFFER 

Purchase any OS/RAM product and 
receive a 15% discount on a best selling 
software package of your choice. 
ORDER YOURS TODAY 
TEL: 01-937-4643 
FAX: 01-937-2579 

PLEASE ADD VAT TO ALL PRICES. 
Sole UK Distributor. 





PS/2 .OS/2 and Micro Channel are 
trade marks of International Business Machines 

Please send me more information on | 

□ OS/RAM4 and OS/RAM8 

I □ Memory card prices 

□ Special offer software price list 

I Name :. 

I Company:... 

Address :. 


Telephone no: 


Circle 404 on Reader Service Card 


01 


^fSTEMSLM 


IBM products are 
not included 
in special offer 















































WHAT’S NEW 


INTERNATIONAL 



The VGA display on the Aquarius ASI-168 is detachable and 
also includes CGA f EGA, and Hercules capabilities. 


A Laptop 
with VGA Display 

T he Aquarius ASI-168 is 
a laptop computer featur¬ 
ing a 640- by 480-pixel, 
backlit, paper-white VGA 
display with 16 gray levels. It 
also includes CGA, EGA, and 
Hercules capabilities. The 
LCD screen is detachable, so 
you could place a full-size 
external monitor directly be¬ 
hind the laptop without the 
screen obstructing your view, 
A 16-MHz 80286 micro¬ 
processor powers the ASI-168, 
and it runs with zero wait 
states. The computer comes 
with 1 megabyte of RAM 
(expandable to 5 megabytes), 
the American Megatrends 
BIOS, one 1,44-megabyte VA- 
inch floppy disk drive, and a 
20-megabyte hard disk drive 
(27-ms access time) . 

One expansion slot emu¬ 
lates the Toshiba T3100 slot. 
Two RS-232C serial ports 
are included, as well as a bi¬ 
directional Centronics port 
that doubles as a parallel port 
and a connector for an exter¬ 
nal floppy disk drive. 

The ASI-168 conserves 


AC battery power with an 
automatic LCD power-down 
capability that shuts down the 
backlighting when you don't 
use the keyboard for several 
minutes. 

Options include an 80287 
math coprocessor, a recharge¬ 
able nickel-cadmium battery 
with case, a 4-megabyte RAM 


expansion board, an external 
floppy disk drive with cabinet, 
a carrying bag, and a 40-, 

100-, or 200-megabyte hard 
diskdrive. 

The Aquarius ASI-168 
measures 345 by 320 by 91 
mm and weighs 5 kilograms. 
Price: $4495 U.S, 

Contact: Aquarius Systems, 


Inc,, Sixth Floor, 394 Keelung 
Rd., Sec. 1, Taipei, Taiwan, 
R.O.C., 886-2-706-9140. 

Inquiry 916. 


Framework III 
in Arabic 

T he Arable-language ver¬ 
sion of Framework III, 
Ashton-Tate's integrated 
software package for DOS 
computers, combines word 
processing, spreadsheet, data¬ 
base management, business 
graphics, and outlining into 
one environment. 

Framework III Arabic of¬ 
fers full graphics display in 
Arabic with contextual anal¬ 
ysis—the correct display of Ar¬ 
abic character shapes. It lets 
you mix Arabic and English in 
the same document and use 
search and son capabilities on 
mixed-language data. 

Price: $695 U.S. 

Contact: International Com¬ 
puter Systems, London, Ltd., 
The Courtyard, 14A Syden¬ 
ham Rd. t Croydon, Surrey 
CR0 2EE, UK, 44-01- 
688-1673. 

Inquiry 944, 

continued 



Collect data anywhere! 

* 4 line display, 55-key keypad t removable batteries . 

* Real time clock ( calculator, RS-232C interface 

* Bar coding. Data verification and editing, up to 256K RAM 

* Powerful software tools. Job Generator or C programming language. 

* Optional mini-printer. 

* Free PC communication software. 


WEDGE READERS ; The easiest way to read Bar Codes . 

Supports Keyboard Emulation or Twin RS-232 connections. 
Compatible with PC/XT/AT/PS2, MACH and many popular terminals 
like VT-200, WYSE 60. HP. WANG . 

NETWORK READERS : Best cost/performance solution for 
multiple user data collection. 

4 channel multidrop Data Concentrator connecting up to hundred 
readers. Intelligent RS-232/485 on line Bar Code reader. 

Free Host communication routines for PC. VAX and HP computers. 


UNJTECH COMPUTER CO., LTD. 

2nd FI., 325 Ftihsint} N. Rd,. Taipei, Taiwan, ROC 

Tel: (02) 716-8610 Tlx: 13251 UNITEK Fax: (02) 716 9493 


unitech 


PC-WAND® 


Portable Data Collector 
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CREATE DBMS APPLICATIONS 
FASTER AND EASIER 
THAN YOU CAN IMAGINE. 

With or Without Programming 

You deserve rich DBMS applications created 
your way—whether youYe a serious pro¬ 
grammer or a dedicated non-programmer. 

Clarion gives you outstanding benefits 
either way , without compromise; and the 
Clarion Developers are a DBMS family that 
your requirements can never outgrow. 


PROFESSIONAL DEVELOPER SLAS HE S DEVELOP ME NT T IME 
AND COST. Thousands of users of Clarion^ Professional Developer 
have slashed development time and cost 2-10 tunes.. .and you can too. 
PC Week said: “Clarion makes.. .dBASE and R:base look tired, 
crotchety and limited in scope!’ And no wonder. Professional 
Developer satisfies every need of the most demanding, experienced 
programmer, yet its application generator lets casual database 
developers use it easily and comfortably. Applications are totally 
customized, with your own unique “look and feel? And they are 
completely open-ended, 

A COMPLETE PROGRAMMING ENVIRONMENT Professional 
Developer^ robust language is surrounded by a full set of integrated 
utilities. You can even include routines written in C and Assembler. 
Test programs without Unking, Copy and distribute your programs as 
.EXEs,. .free. You have precise control of file relationships, buffers 
and caching, transaction processing and encryption. Thereb no 
practical limit to keys, fields, records or files. And there are optional 
Graphics, Communications and Financial Language Extensions, 
Unlimited network support is included in the base price,. .no “LAN 
Packs" to buy. 

dBASE FILES? NO PROBLEM. Although the Professional Developer 
includes import and export of dBASE, BASIC or DIF files it can 
optionally process dBASE records as they are, without conversion. 

A LEARNING CURVE THAT'S A GENTLE SLOPE. With Professional 
Developer you’ll create a dazzling application in your very first 
session. PC Week also said.. . “CLARION is easy to learn and easy to 
use? You’ll get all the help youll ever need from Clarion Software^ 
full range of support services? 


PERSONAL DEVELOPER IS SIMPLY AMAZING. Even if you 
dont need or want a programming environment you can still create 
colorful and flexible multiple file applications. With Clarion^ 
Personal Developer youll eqjoy the same application generator that 
is included with its “big brother? 

“QUICK START” APPLICATIONS IN STOP WATCH TIME. 

Personal Developer includes the unique Quick Start module. You only 
take about a minute to fill out one screen and describe your data 
in everyday terms—then watch as Personal Developer produces your 
applications: file, screens and reports,. .in a total of 3 to 5 minutes! 

APPLICATIONS WITH ROOM TO GROW. After Quick Start you can 
include additional files, screens, reports, or change things—almost 
anything—to suit yourself. Add relational file “look-ups? computed 
fields, and “hot keys? You can continue to tailor your application 
weeks or months later. And as a bonus you get eight document 
applications that you can modify or use as is, 

SHARE YOUR CREATIVITY WITH OTHERS. Copy and distribute 
your programs with a free run time. 

MONEY BACK GUARANTEE. Order the Clarion Personal 
Demloperftvm Clarion Software today for only $169; (f not 
completely satisfied, return it within 30 days for a complete 
refund, less a $15 handling charge. 


THE "MOVE UP REBATE, Because programs and data created with Personal Developer are 100% upward compatible 
with Professional Developer you may choose to take advantage of the additional power and flexibility it offers. For 
a limited time only, if you want to “move up" from Personal Developer to Professional Developer, Clarion Software will 
send you a Manufacturer^ Rebate of 575 after you purchase Professional Developer, 


Call for information about 

products, services, and dealers nearest you. 


'HE CLARION PRODUCT INFORMATION CENTER 


I 800-354-5444 



150 East Sample Road, Pompano Beach, Florida 33064 
305-785-4555, Fax 305-946-1650 


Clarion Software Products run on any IBM PC, PSr2. or true cMnpatibie with 5UK tTmemory and a Juutt disk, Clarion Pwfes&ioMl Developer, Gorton EVnanal Devdoper &M Ctarioji Software are irak-marks of Clarion Software. Copyright Iftaa 
Clarion Software. dftASC jr a registered Inufejiuirk of Ashtcm 'ftite. R:lm* is a indnnwlc of MJcrerim. 









WHAT'S NEW 


INTERNATIONAL 


Machine Vision 
Software 

M AVIS, which stands for 
machine vision software, 
is Computer Applied Tech¬ 
niques' image-processing soft¬ 
ware for the PCVisionplus 
and FG100 frame grabbers 
from Imaging Technology, 

Inc. (ITI). The software pro¬ 
vides an environment consist¬ 
ing of two libraries of image- 
processing routines and a 
menu-system interface. The 
packages are MAVIS Li¬ 
brary, Super MAVIS Library, 
and MAVIS Menu Interface. 

The MAVIS Library has 
more than 136 state-of-the-art 
image-processing routines, 
such as image manipulation, 
multimedia operations, histo¬ 
gram analysts, and spatial fil¬ 


tering, which you can call 
using Borland's Turbo C. The 
Super MAVIS Library con¬ 
sists of a set of superhigh- 
speed routines that combine 
special-purpose algorithms 
with assembly language and 
unique features of the ITI 
hardware to help break some 
t radit iona 1 image - p recess i ng 
bottlenecks. You use the 
Super MAVIS Library in con¬ 
junction with the MAVIS Li¬ 
brary to incorporate image 
processing into time-critical 
environments* 

The MAVIS Menu Inter¬ 
face helps you design and de¬ 
velop a personalized pop-up 
menu interface for your appli¬ 
cations. The menus appear 
on the frame store image 
display, so you don’t need a 
computer monitor. When you 
use the menu via a mouse or 
the keyboard, you can inter¬ 


face it to the MAVIS librar¬ 
ies. The macro or script capa¬ 
bility lets you design 
automatic sequencing of your 
work procedures and also 
provides a useful demonstra¬ 
tion and teaching facility. 

The PCVisionplus is a low- 
cost frame grabber for the 
IBM XTandAT.lt has a 
frame-memory size of 1024 by 
512 8-bit pixels and frame- 
access modes that help to over¬ 
come any potential limita¬ 
tions of the computer's 
architecture* The FG100 for 
the IBM AT features a 12-bit 
512-by 512-pi xel or 1024- 
by 1024-pixel picture element 
frame store with a feedback 
lookup table processor, which 
performs real-time opera¬ 
tions such as recursive frame 
averaging, subtraction, logi¬ 
cal operations, and other point 
transformations. The 12-bit 


memory and output Lookup 
tables let you store and 
display high-precision images, 
and a dual-scan mode gives 
you simultaneous acquisition 
and display of images. 

The MAVIS software re¬ 
quires an IBM XT with 640K 
bytes of RAM, DOS 2.0, a 
20-megabyte hard disk drive, 
an analog RGB video moni¬ 
tor, a PCVisionplus or FG100 
frame grabber, and a CCIR 
video source* 

Price: £795 for the MAVIS 
Library; £495 each for the 
Super MAVIS Library or the 
MAVIS Menu Interface; £2210 
for PCVisionplus; £4204 to 
£5312 for the FG 100. 

Contact: Computer Applied 
Techniques Ltd,, 3 St. James' 
Terrace, Malahide, Dublin, 
Ireland* 353-01-45092L 
inquiry 908, 

continued 


Unlimited storage capacity at only $ 699 .-! 

New FLOPTICAL technology available now from microtronics Trade Service 


O ne of the first disk drives based on the new FLOPTICAL 
technology developed by Insite Peripherals, California, is 
now available from microtronics Trade Service, West Germany; 
, TESS1325. This diskdrive can store up to 20.8 megabytes of data 
on a 3*5 inch FLOPTICAL diskette. It is also able to read, write 
and formal standard 3.5 inch diskettes in the IBM PS/2 compa¬ 
tible formats. The disk drive itself is physically compatible to the 
3,5 inch standard. It contains a standard SCSI interface. The ave¬ 
rage seek time is as low as 65 ms* 

Unlike the usual technology to store great amounts of data on 
magnetic media by using magnetic servo tracks, the FLOPTI¬ 
CAL technology combines optical and magnetic technologies to 
create a reliable storage device. Servo tracks are factory prepared 
on standard 3.5 inch high density diskettes, using a laser device. 
The servo tracks are burned into the surface of the diskette at a 
density of 1250 tracks per inch. The magnetic read/write head is 
positioned by a closed-loop servo following the optical servo 
tracks with an accuracy within 60 microinches. The optical servo 
tracks are indelible and not vulnerable to erasure as with magne¬ 
tic encoded schemes. The care and handling of the FLOPTICAL 
diskettes is the same as for standard 3.5 inch diskettes. The 
FLOPTICAL diskette data blocks are written with a proprietary 
ECC capable of correcting single error bursts of up to 80 bits and 
multiple hursts of lesser total length. 

A single FLOPTICAL diskette costs as little as $ 19*-, that's 91 
cents per megabyte media cost! microtronics Trade Service of¬ 
fers the TESS I 325 FLOPTICAL disk drive with one FLOPTI¬ 


CAL diskette for $ 699*-, Several accessories are available, such 
as a external case with cables, SCSI host adapters for various 
computers, mounting rails for 5*25 inch form factor drive bays. 

"The TESS 1325 FLOPTICAL disk drive will play a major role 
in the future store device market*" a spokesman of microtronics 
Trade Service said at the presentation of the drives* "It incorpora¬ 
tes many advantages over todays technology, is available at a 
competitive low price, shows a very good performance and has a 
virtually unlimited storage capacity* The FLOPTICAL techno¬ 
logy will fill the gap between the growing needs for more and 
more storage capacity and the high prices for this capacity today* 
And unlike other technologies recently announced, FLOPTI¬ 
CAL technology is available in our TESS I 325!" 

The TESS 1 325 FLOPTICAL disk drive is available at your 
local computer dealer. 

microtronics Trade Service, Bettendorfer Sir* 36, 5173 Siers- 
dorf, West Germany, Phone: 49-2464-2147 

If you don't know where to buy your TESS 1325 FLOPTICAL 
disk drive, please contact us. We'll help you! 

IBM, PS/2 are trademarks of IBM Corp. Incite, Floptical are trademarks of tnske 
Peripherals* Inc* 

microtronics Trade Service, TESS, TESS t 325 are trademarks of microtronics 
Trade Service 

Idea- H. Bauer, Set by HGB Druck, Jlilich 
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Finally, there’s an SQL tliat gets back to 
BASIC. And COBOL. And C. And Rascal. 


As a programmer, you’ve probably already 
faced it—the database dilemma. Do you use an SQL 
for easy database handling, or a true programming 
language for maximum power and flexibility? 

Now you can do both with XQL? the relational 
data management system from the developers of 
Btrieve.® 

The Programmer’s SQL. With XQL, you 
can access your data with the ease of Structured 
Query Language through simple subroutine calls 
from traditional programming languages. XQL sup¬ 
ports standard SQL syntax, including subqueries, 
unions and security groups. 

XQL Relational Primitive Operations. 

In addition, XQL lets you bypass the SQL level and 
perform highly efficient, relational primitive opera¬ 
tions directly. You get all the functionality of a rela¬ 
tional database model without the constraints of a 
4th generation language. 

Building on Btrieve. The heart of Novell’s 
family of data management tools is Btrieve. By 
letting you access multiple records at a time, XQL 
adds a powerful dimension to Btrieve. XQL incorpo¬ 
rates sophisticated data manipulation features which 


allow you to access data by field name, move forward 
or backwards through the database, compute fields 
from other fields or constants, and even work with 
composite records built from multiple, joined 
Btrieve files. 

Like Btrieve, XQL offers features like multi¬ 
user support, fault tolerance, comprehensive 
documentation, and expert technical support. And 
you never pay royalties on your XQL applications. 

Solve the database dilemma with XQL, the SQL 
that speaks your language. See your authorized 
Novell dealer, or call us for more information. 


Novell GmbH 
Schiess-Slrasse 55 
4000 Diisseldorf 11 
West Germany 
Tel. (0211) 5973-0 


Novell UK Ltd. 
Avon House 
Sweetwell Road 
Bracknell 
Berkshire 
RG12 1HH 
United Kingdom 
Tel. 0344 860400 


“ - 

MNOVELL 
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WHAT'S NEW 


I N T EHN A TIONAL 



The SLJ000features four serial ports and two optional 
asynchronous serial ports , 


Six Serial Ports 
on One STEbus 
Card 

D SP designed its new 

SL1000 six-channel dedi¬ 
cated serial card to enhance 
the communications capability 
of STEbus systems. Based on 
the Z80 code-compatible 
HD64180 processor, the 
board features four serial ports 
plus two optional asynchro¬ 
nous serial ports. 

The card contains two 
Zilog Z8530 serial communi¬ 
cations chips and, for syn¬ 
chronous operation, two dock 
inputs and a clock output for 
each channel. You can use the 
two asynchronous serial 
ports incorporated in the 
HD64180 chip to provide 
transmit-and-receive data 
and CTS signals. 

You can include any num¬ 
ber of the cards in an STEbus 
system since part of the 
HD64180's RAM is dual- 
ported and appears as a 16K- 
byte block in the STEbus mem¬ 
ory-address space. This 
facilitates the transfer of data, 
code, and status information 
between the slave cards and the 
STEbus master. 

Two options are available 
for providing the SLIGGO with 
its operating program. One 
option uses no EPROM since 
the bus master downloads the 
code through the dual-port 
memory, and the second op¬ 
tion uses an EPROM to contain 
some or ail of the code. 

The STEbus can reset the 
HD64180 processor, as well as 
send maskable and nonmask¬ 
able interrupts to it; the pro¬ 
cessor can also interrupt the 
bus. 

Price; £285. 

Contact: DSP Design Ltd., 
Unit 1, Apollo Studios, 
Charlton Kings Rd., London 
NW5 2SB, UK, 44-01 - 
482-1773. 

Inquiry 931* 


Electronic 

English-to-French 

Dictionaries 

I f you've ever wished for an 
electronic English-to-French 
dictionary that was just like 
traditional paper dictionaries, 
then LeDico may be what you 
need. LeDico (also called Dic- 
tionarian) is a software en¬ 
gine that comes with four En¬ 
glish-to-French and French- 
to-English electronic 
dictionaries, containing over 
15,500 general terms, 1,300 
business terms, 600 com¬ 
puter terms, and 300 popular 
slang terms. 

To initiate a search for a 
term, you can type in only the 
prefix of the term. LeDico 
displays the first page of the 
terms sharing that prefix or 
its subprefix. You can also use 
the string search, in which 
LeDico displays the translation 
of all the terms sharing the 
string, regardless of the 
string's position inside the 
terms. You can search for 
a term over several 
dictionaries. 

LeDico lets you modify 
any entry and add any number 
of new entries to the dictio¬ 
naries. You can also create 
your own dictionaries by 
creating entries or by import¬ 
ing files. The software en¬ 
gine can work as a stand-alone 
program or in TSR mode. In 


the Latter case, it lets you copy 
and paste terms or selected 
strings to and from a word 
processor. 

You select commands from 
LeDico's pop-up windows and 
menus using arrow keys, first 
letters, or shortcut keys. The 
menus are in English and 
French. Corresponding on-line 
help files are also available, 

LeDico runs on the IBM 
PC and laptops with 256K 
bytes of R AM (512K bytes is 
recommended), DOS 2.11, 
and a hard disk drive. The 
package comes with three 
5 l 4-inch or two 3 J ^-inch 
floppy disks. 

Price: 595 French francs. 
Contact; LeDico Systems In¬ 
ternational, 57 rue St. Blaise, 
75020 Paris, France, 33-1- 
43-70-84-03. 

Inquiry 919. 


HiSoft’s Modula-2 
Development System 
for Atari STs 

T he FTL Modula-2 De- 
veloper is the first com¬ 
plete Modula-2 development 
system for the Atari ST, ac¬ 
cording to HiSoft. It includes 
a full Modula-2 compiler, 
linker, assembler, multifile 
GEM editor, make utilities, 
symbolic debugger, standard 


and GEM libraries, and a Re¬ 
source Construction Set. 

The core of the system is 
the FTL Modula-2 compiler 
(see What's New Interna¬ 
tional, page 88A-12, April 
1988), which compiles at 
6000 lines per minute. The 
GEM-based editor can inter¬ 
actively jump back to errors 
and supports multifile edit¬ 
ing and macros. The library is 
a superset of that described in 
Niklaus Wirth's Programming 
in Modula-2 , which helps you 
easily port programs from 
other systems. Also included 
is a full GEM library using the 
standard C names so you can 
port GEM programs written in 
other languages. 

The Developer package 
also includes WERCS, Hi- 
Soft's Resource Construction 
Set (see What's New Interna¬ 
tional, page 88IS-8, October 
1988) for designing menus, 
forms, and icons. The in¬ 
cluded sample programs help 
you get started programming 
with these GEM features. 

The high-level symbolic 
debugger lets you execute your 
program one statement at a 
time, set breakpoints, and 
view your variables, includ¬ 
ing arrays and records. The 
debugger can also profile 
your program to find where it 
is spending its time so that 
you can optimize just the 
relevant parts. 

The make utility is de¬ 
signed for Modula-2 and can 
find dependences; it keeps 
the compiler and symbol table 
information in memory for 
fast recompilation. 

Fully compatible versions 
of FTL Modula-2 are available 
for DOS and CP/M. Accord¬ 
ing to the company, versions 
for the Macintosh, Unix, 
Microsoft Windows, and OS/2 
are under development. 

Price: £99.95. 

Contact: HiSoft, The Old 
School, Greenfield, Bedford 
MK45 5DE, UK, 44-0525- 
718181. 

Inquiry 907. 

continued 
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25 Cartridges... or 1 Cartridge 


The reasons for buying 25 Cartridges in 
One!™ continue lo stack up! After all, why buy 
25 separate cartridges when you only need one? 

A combination of 172 fonts from 25 differ¬ 
ent cartridges into a single cartridge offers a 
perfect font for each of your business applica¬ 
tions, Distinguish professional correspondence, 
enhance newsletters with sharp, exciting fonts 
or print full spreadsheets with Pacific Data's 



concise 3.6 point AFS typeface* 

Whatever your use, Pacific Data’s high 
quality fonts will give your output the polished 
look of typeset documents. And, you can use 
25 Cartridges in One!™ with your favorite soft¬ 
ware packages because we've included printer 
drivers, free of charge, for: 

WordPerfect®, Microsoft Word®, 

WordStar 5M®, Windows®,PageMaker®, 
Excel®, MultiMate®, XyWrite™, and 
Q&A™ to name just a few, 

25 Cartridges in One!™ stands alone 
with its 172 quality fonts. It's the single 
cartridge solution for your laser printer! 


You can purchase 25 Cartridges in One!™ 
from your local dealer or call Pacific Data 
Products for the dealer nearest you. 


PACIFIC 


6404 Nancy Ridge Drive 
San Diego. CA 92121 
TeJ: (619) 5524)880 
Fax: (619) 552-0889 


AFS and 25 Cartridges in One!are trademarks of Pacific Data Products. Inc. All other company and product names are trademarks of the company or manufacturer respectively.. 
Copyright 1989 Pacific Data Products. Inc. 
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WHAT’S NEW 



THE HIGHEST 
PERFORMANCE BOARD 
IN THE 386 WORLD 


A STATE-OF-THE ART DESIGN FROM 
AMERICAN MEGATRENDS INC. U.S.A. 




KT-9000 • 386-BASED PCS 



PX-119 

1. Intel 32-Bit 
80336-25 CPU 
8/ 2 5 M H z 

2. 64KB Cache 
Memory On Board 
controlled by i>us 

3. 128KB 32-Bit ROM 
BIOS (AMI BIOS t 
video] 

4. Socket for 30387-25 
Caprocessor 

5. Eight-Layer Printed 
Circuit Board 

6. Nine Expansion 
Slots: 

32-Bit xl, 16-BltxG, 
S Bit x 2 

7. Standard AT Size: 

12“ x 13.7“ 

8. 32-Bit Memory Bus 
for Expansion up to 

16MB 

(Option: 2 MB/8 MB 
RAM Card Can Be 
Expanded to 
10MB/16MB by In¬ 
stalling 8MB 
Piggyback! 

PX-118D 

Same as PX-119. But 
With the Following 
Differences: 

1. Eight Expansion 
Slots: 

32-Bit *1,1 G-Bit x 5 r 

B Bit x 1 

2. Bahy AT Siie: 

8.5' x 13 T 

PX-118B 

Same as PX-11SP, But 
With the Following 
Differences: 

1 r Intel 32-Bit 80386- 
20 MHz CPU 
2, Six Expansion Slots: 
32-Bit x 1 H 16-Bit x4 r 
8 Bit x 1 


<g> 


Hwa Hsin 
Electronic Co., Ltd. 

5F., NO. 12, LANE 538, CHUNG-CHENG 
RD., HSIN TIEN, TAIWAN, R.O.C, 

TEL: 886-2-9153375 FAX: 886-2-9166892 
TELEX: 35210 TRONIX 


INTERNATIONAL 


A Relational DBMS 
for the Mac 
and IBM PS/2s 

mnis 5 from Blyth Soft¬ 
ware is a relational or 
hierarchical DBMS designed 
to utilize the graphical inter¬ 
face, enhanced memory and 
storage, and color capabilities 
of Mac and IBM PS/2 
hardware. 

The program helps you de¬ 
velop business data manage¬ 
ment applications. It includes 
run-time options and multiuser 
support, together with the 
programming power and flexi¬ 
bility you need to build large 
DBMSes, For example, data 
files can be up to 2560 mega¬ 
bytes and application (design) 
files can be up to 32 mega¬ 
bytes, and there is no limit on 
the number of records in a 
data file (up to maximum 
data file size). 

The event manager gives 
you point-and-click control 
over multiple open windows 
in a finished application, all 
with multiple fonts, colors, 
and graphics. 

You can include full-color 
graphics in the window design 
or store them in the data file. 
You can display text data in 
any font and color. A graphic 
can include ‘"hot areas” for 
Hy perCa rd-1 i kc button s, 

Omnis 5 lets you display data 
from different files on any 
window and substitute user- 
defined menus for the stan¬ 
dard menus. You get more than 
200 programming commands 
and variable-length records 
for more efficient use of 
disk space. 

Included is Blyth Soft¬ 
ware's fast start program, 
Omnis 5 Express. The pro¬ 
gram can help you design your 
first application, or you can 
use it for simple databases and 
for prototyping of more- 
involved systems. A set of 
programs called XCMDs per¬ 
mits HyperCard stacks to 
read Omnis 5 data files, in 


both single-user and multi¬ 
user installations, so you can 
modify and enhance Hyper¬ 
Card systems to take account 
of live Omnis 5 data, 

Omnis 5 requires a Mac 
Plus, SE, SE/30, II, or Ilex 
with 1 megabyte of memory 
(2 megabytes are needed for 
use under Multi Finder or 
with HyperCard), a hard disk 
drive, and a Mac-compatible 
printer. The program supports 
monochrome and color moni¬ 
tors and is compatible with 
most Mac networks, includ¬ 
ing AppleTalk, TOPS, 3Com, 
and Novell, Versions for 
DOS and OS/2 are under de¬ 
velopment, You will be able 
to share Omnis 5 Mac applica¬ 
tions and data with IBM 
PS/2s on a mixed network 
using the DOS and OS/2 
versions of Omnis 5, 

Price: £595. 

Contact: Blyth Software 
Ltd., Milford House, Benhall, 
Saxmundham, Suffolk IP17 
US, UK, 44-0728-3011. 
Inquiry 910. 


Musical Data 
and Tunes 
on a Disk 

A birack International of¬ 
fers a series of 1 DO vol¬ 
umes of 100 tunes from 18 
fields (e,g,, baroque, pops, 
and animation) on 5 *4-inch 
floppy disks for use with its 
music software. Each floppy 
disk will hold about 10 tunes. 
You can play the music and 
change the octave and tempo. 

Each floppy disk has a 
play time of 3 to 5 minutes per 
tune. Disks will be available 
for NEC's PC-9801, Fujitsu's 
FM R-50, and Matsushita 
Electric Industrial's Panacom 
M500 computers. In addition 
to the computer, you will need 
a MIDI board and a synthe¬ 
sizer or audio equipment. 

Price: 2600 yen per floppy 

continued 
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TEEM TALK 


TEEM NET 


TEEM TALK 


TEEM TALK 








TEEM*mK. 


When the choice 

IS TERMINALS 
OR PCs, 

Pericom 

HAS A UNIQUE 
PERSPECTIVE. 


Two Solutions, One Company 


At Pericom our perspective is different. Unique in 
fact, because we manufacture a complete range of 
alphanumeric and graphic terminals and produce 
an innovative range of emulation software called 
TEEMTALK and TBEM-NET. 

Our hardware and software products provide 
compatibility with industry standard protocols 
such as DEC VT220, ReGIS, TEK 4205,4207 
and 4111- Specialist protocols including DG200 
and VT640 are also available together with 
support for an extensive range of I/O devices. 

The world's leading mainframe application 
software, from Data Processing to Computer 
Aided Design, will be at your fingertips as a 

Circle 445 on Reader Service Card 


Pericom user, whatever your choice. 

To help you make your decision weVe prepared 
an informative new booklet called “Terminals or 
PCs — the right choice”. 

Get your free copy today by calling direct on: — 

UK (0908) 568129 ■ FRANCE (1) 30 61 50 25 

After all, it makes a lot of sense to buy terminal 
emulation software from a company that knows 
something about emulating terminals. Or vice versa. 

A pericom 

▼ PRODUCT DIVISION 


TEEM-TALK and TEEM-N EX arc trade marks uf Pericom PLC. 

DEC is a rradeiruirk uf Equipment Carp. TEK is a trademark cif Trkixtoix Inc. DG is- a Trademark of Data Genera! 














































WHAT S NEW 


INTERNATIONAL 


disk; 20,000 yen for the music 
software. 

Contact: Abirack Interna¬ 
tional Corp., 1 -14-3 Kongo, 
Bunkyo-ku, Tokyo 113* 

Japan, 81-03-8 i 8-8241. 

Inquiry 912* 


Seiko-Epson’s 
80386SX Laptop 

T he PC-386LS laptop is 
the high-end version of 
Seiko-Epson’s PC-286LS, 
with an 80386SX chip and 
about a 30 percent increase in 
speed over the 12-MHz 80286. 
The company calls the pair 
its “LS series,” saying they are 
business machines with desk’ 
top expandability but needing 
smaller space and energy re¬ 
quirements than business ma¬ 
chines do. 


The exterior is the same as 
that of the PC-286LS. Other 
similarities include two PC- 
9801-compatible expansion 
slots, a 20- or 40-megabyte 
user-detachable hard disk 
drive, an eight-tone white 
LCD, two 3 J A-inch floppy disk 
drives, DIP switch and nu¬ 
meric-data-processor access 
from the front panel, and a 
C100-V power supply. 

Three models are avail¬ 
able: the PC-386LS-STD, the 
PC-386LS-H20, and the PC- 
386LS-H40. All three come 
with 640K bytes of main 
memory and two 3 'A-inch 
floppy disk drives. In addi¬ 
tion, the PC-386LS-H20 
comes with a 20-megabyte 
hard disk drive,and the PC- 
38 6LS-H4Q comes with a 40- 
megabyte hard disk drive. 

The operating system is 
OS/2 1.1 or DOS 4.0. 


Price: 538,000 yen for the 
PC-386LS-STD; 673,000 yen 
for the PC-386LS-H20; 
763,000 yen for the PC- 
386LS-H4Q, 

Contact: Seiko-Epson 
Corp., 3-3-5 Ohwa, Suwa, 
Nagano-ken 392, Japan, 81- 
0266-52-3131. 

Inquiry 913- 


Make Your Hard 
Disk Drive Quicker 

S uper PC-Kwik is a hard 
disk drive accelerator that 
Corporate Software claims 
increases your hard disk 
drive’s performance from 
two to six times. The improved 
throughput is specifically 
relevant to disk-intensive ap¬ 
plications such as databases, 
de sk top publ ishi ng, CA D, 


word processing, spelling 
checkers, and network file 
servers. 

A caching and disk man¬ 
agement facility, Super PC- 
Kwik uses a variety of proprL 
etary techniques to improve 
the throughput of writing to 
disk. The product optimizes it¬ 
self at run time, and you can 
fine-tune it to get the most 
from your specific config¬ 
uration with a one-line com¬ 
mand that you add to your 
AUTOEXEC.BAT file. 

You can use Super PC- 
Kwik with your IBM PC, XT, 
80286, 80386, harddisk 
drive, floppy disk drive, and 
laptop systems. It is also 
compatible with the Bernoulli 
Box and supports EMS 3.2 
and 4.0 Expanded, IBM AT 
and 80386 extended memory, 
and DOS 2,0 and higher. 

continued 


PARALLEL PROCESSING SOLUTIONS 


Products: 


Worker card 

» T 4 i 4 or T8GQ transputer. 

• 1,2, 4 or 8 Mbytes of 70ns dynamic RAM, 

* No wait states. 

* 3 cycle access. 

• Subsystem reset and analyse generation. 

* 16 bit I/O port with 512 addresses. Allows peripherals to 
be attached to the Worker card, 

* Can be used in conjunction with PC Link card to 
develop stand-alone accelerator code in C, Fortran etc, 

• 4 transputers each with 1Mb of DRAM on one extended 
Eurocard, 

PC Link card 

• Inmos B004 compatible link interface to IBM RC, or 
100% compatible, requiring a single expansion slot. 


Cluster 


■ Accommodates up to 9 Worker type cards in an 
electronically configurable stand-alone cabinet. 

* Can be linked to a RC, via PC Link card. 


A/D card s 

* Includes local transputer with 1 Mb of memory, 

* Fast A/D means that the system is capable of 150kHz 12 
bit conversions, 

* Can be coupled in transputer networks. 

An MS Windows environment has been developed for the 
products. This environment includes GKS libraries for most 
transputer languages and also graphic configuration 
software for the cluster. 

The Helios operating system can also be supplied for the 
system. 

All the hardware options can run the following transputer 
software - Parallel languages from 3L including C, Fortran 
and Pascal: Inmos tool set and compilers including occam; 
Transputer Development System. 

fn conjunction with a PC Link, the Worker card can be 
installed inside the RC, It can also be used outside the 
RC. via a cable, obtaining it’s power from within the RC, 
effectively making it a portable transputer card. No 
electrical or mechanical changes are required. For use 
outside of the RC. a tough case is provided to protect your 
Worker card from damage. 


Pricetrend 


Pricetrend Limited Telephone: 

Sky High’, Vache Lane 02407 2003 

Chalfont St Giles Fax: 

pucks., HP8 4SB 02407 71649 
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A light, bright idea from FINLUX: 

fhe flat PC-monitor that is easy to adjust for convenient viewing. 



I ML-TiE W ins-R£Wt l *7i‘> >1H 'i ■ 
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a FINLUX 


Compatibility 


I Resolution 640 x 350 pixels 

-3i Active display area 122 x 179 mm 

. \ Viewing angle 140 degrees 

_J Grey scale 3 levels 

I n put vo I tage 90... 2 50 V, 50/60 Hz 

Power Consumption 25 W 

External Dimensions 250 x 200 x 70 [mm] 
Weight_1.5 kg 


| flit fcULT Eall^nf thij-t ftvriMt ftacrn tfiMi* 

U*lQ ■ 
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Street 


FINLUX has developed an electroluminescent PC-monitor. The EL-Moni- 
tor’s bright, crisp, flicker-free image is as easy to read as printed on paper. 
The EL-Monitor is non-radiating, compact and easily positionable, so it 

saves space on desks or service counters. FIN¬ 
LUX EL-displays are used by over 300 produ¬ 
cers of electronic equipment all over the world. 


Due to its flat, lightweight construction and wide view¬ 
ing angle, the FINLUX EL-Monitor can always be 
placed in the most ergonomic spot 


CitX 

Country_Postal code 

Telephone_Fax 


Buy it and try it. Seeing is believing. 

ORDER COUPON 

Name 

Company 



Please charge USD 830 to my : □ VISA □ EUROCARD □ MASTERCARD □ 
Card nbr 




FINUIX 

TERMINALS 

Oy Lohja Ab, Fin lux Terminals 
P.O.Box 46, 02201 Espoo, Finland 


End user circle 419; VAR, OEM users circle 


Card expires 

Signature 

or 

Pay USD 830 to LOHJA CORPORATION'S account: KANSALLI3-GSAKE-PANKKI, 
VIRKKALA FINLAND ACCOUNT NBR 1334-52-44, SWIFT ADDRESS: KOPIFIHH 
REFERENCE: FINLUX Terminals monitor offer 

Delivery after receipt of payment Please allow six weeks for the delivery. 
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ATTENTION! a 

DEALERS/VOLUME BUYERS X 
PRICES IN US $ 


THE WORLD'S LARGEST 
MANUFACTURER OF 
FLEXIBLE MAGNETIC MEDIA 

Diskettes 10/Box 



5.25" 

3.50" 

8 . 00 " 


.3S-SD . 


DS-HG 

1.10 

2.72 

1.59 


OM Highland 
vIVI Diskettes 

DS-DD 

.38 ... 




5.25" 


An ultimate solution lo 
youf deficit problems 

DSHD 

. .69 


3M DATA CARTRIDGE AOtAf.fWttWTTipAT 


. UNFORMATTED PRICES* 


DC-2000.. 

14.95 DC-300XLP. 

.17.95 

DC-6Q0A 

19.65 DC-600XTD. 

20.95 

3M COMPUTER TAPE Sr 

777 Series 

w/Tape Seal 

700 Series 

6.55 

.. ww .. 

7.15 

8.45 

.., 1200' . 

9.15 

11.35 

. 2400' .. 

.12.45 

3M Compac Tape W DEC TK50 «,. 

.25.65 

IBM 3480 Tape Cartridge . 

. 4.95 

OTHER 3M PRODUCTS SMS 

DS-DD 

M BASF 

DS-KD 

.52 

...5.25".. 

.. .75 

1.05 

..3.50" 

.2.59 

DS-DD 

maxeir 

DSHD 

.58 

..5.25". 

1.10 

1.12 .. 

.3.50" ....... 

2.72 

DS-DD 

it Nashua. 

DSHD 

.42 .. 

..5.25". 

.72 

.82 

.3.50"... 

2.42 

BULK DISKETTES 

DS-DD 

Ail 5i5" diskettes in sieves, labels & W/P DS-HD 

.25 

.5.25". 

.. .55 

.75 

.3.50". 

2.35 


COLOR 


.35 

.5,25". 

.65 

.95 . 

.3.50" ....... 

. 2.45 


ORDERING INFORMATION 

TERMS: BANK DRAFT, WIRE TRANSFER OR UC, 
SHIPPING: GOODS ARE SHIPPED VIA AIR MAIL 
[RECOMMENDED FOR SMALL ORDERS) OR AIR 
FREIGHT ADD FREIGHT COSTS TO PREPAYMENT OR 
GOODS ARE SHIPPED FREIGHT COLLECT FOR MORE 
INFORMATION CALL/FAX 


AUTHORIZED 

DISTRIBUTOR 


NATIONWIDE 

800-992-9210 




QTY. DISCOUNT 
AVAILABLE 

WORLDWIDE 

619-466-9892 
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COMPUTER SUPPLIES 
8604 Samantha Lane 
Spring Valley, California 92077 USA 


WHAT’S NEW 


INTERNATIONAL 


Price: £99. 

Contact: Corporate Software 
Ltd. , Corporate House, 23 
Horseshoe Park, Pang- 
bourne, Reading, Berkshire 
RG8 7JW, UK, 44-07357- 
536 L 

Inquiry 911. 


A Cartridge Tape 
Subsystem for Unix 

P hase IV Systems' low- 
cost, high-capacity car¬ 
tridge tape subsystem for 
Unix computers has a storage 
capacity equal to that of a 
hard disk drive and a head-to- 
tape speed that matches a 
150-inch-per-second, half¬ 
inch-reel tape drive. 

Helical scan technology 
lets Flashback (PCS 2100), the 
integrated driver/controller, 
store and retrieve 2.1 gigabytes 
of formatted data on a single 
8-mm tape cartridge at a rate 
of 246K bytes per second. 
Low-power direct-drive 
motors move the tape at less 
than one-half inch per second, 
while read-after-write verifi¬ 
cation provides a nonrecover- 
able error rate of less than 
10 11 bits read, and a mean time 
between failures of greater 
than 15,000 hours. 

A restore process provides 
easy recovery in the event of a 
failure in the computer sys¬ 
tem—you just replace, format, 
and restore the affected disk. 
Flashback also supports tradi¬ 
tional tape-application func¬ 
tions such as journaling, data 
interchange, and data acqui¬ 
sition. Other features include 
clear tape labeling, which 
helps you retrieve files by 
name from the tape; operator 
prompts; and mirror-image 
backup. 

Flashback is compatible 
with NCR's 32 Series, Uni¬ 
sys's 5000 Series, all Arix 
(Arete) models, and Prime's 
EXL Series. It is housed in a 
compact self-contained unit 
measuring 4% by 7 by 20 
inches and includes an inte¬ 


grated SCSI controller and 
formatter. A special filter lets 
you use it with TAR, CPIO, 
and other Unix programs. 
Price: £8000 to £15,000, de¬ 
pending on the configuration. 
Contact; Phase IV Systems 
Ltd,, Unit 6, Oxford Business 
Centre, Osney Lane, Oxford 
OX1 1TB, UK, 44-0865- 
792200. 

Inquiry 932. 


A25-MHz80386 
Machine from Hitachi 

H itachi’s B32GX is a 25- 
MHz 80386 computer 
that is software- and periph¬ 
eral-compatible with the com¬ 
pany's existing B16 ma¬ 
chines. In addition to its high¬ 
speed CPU, it also offers a 
two-way set-associative cache 
memory of 32K bytes, which 
gives you a performance that's 
1.6 times that of the B16HX 
Model 80386-based computer. 

Other features include 2 
megabytes of main memory, 
expandable to 16 megabytes; 
two 3^-inch floppy disk 
drives; an internal 40- or 80- 
megabyte hard disk drive; two 
main memory slots; and four 
16-bit expansion slots. The 
CRT resolution is 1120 by 
750 pixels or 640 by 400 
pixels, with a choice of 16 
colors from a palette of 4096 
shades. The floor-standing 
unit measures 150 by 500 by 
600 mm. 

Price: 998,000 yen for the 
40-megabyte model; 

1,398,000 yen for the 80- 
megabyte model; 210,000 yen 
for the CRT; 30,000 yen for 
the keyboard; 59,000 yen for 
OS/2 L0. 

Contact: Hitachi Ltd., New 
Marunouchi Building, 1-5-1 
Marunouchi, Chiyoda-ku, 
Tokyo 100, Japan, 81-03- 
212 - 1111 . 

Inquiry 914. 

continued 
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PURE 

MAGIC 

Computer Aided Programming 
Application Generator and Relational Database 


Yes, PURE MAGIC is what thousands of 
professionals all over the world experience 
working with MAGIC. MAGIC was designed for the 
professional developer concerned with providing 
solutions to real-life data processing applications. 
MAGIC is a powerful and innovative tool that 
outstrips all existing programming methods. 



MORE MAGIC PRODUCTS 

DOS versions - LAN versions - Unisys BTOS/XXX 
versions - AAC mainframe connectivity module - 
Personal MAGIC — STatGRaf statistics and 
graphics package. 

SOME MAGIC REVIEWS 

"There is no competitive product" 

(PC TECH JOURNAL) 

“One of the most powerful DBMS packages 
available” (PC MAGAZINE) 

“Excellent overall value" (PC WORLD) 


Programming Power 

★ Awarded 1 st Place by PC WEEK Poll - January 
1989 

it Outright Winner of Australian PC WEEK 
Database Challenge - Sydney, March 1989. 

MAGIC BENEFITS 

★ Reduction of 60 to 90% in software 
development time 

★ Huge savings in software maintenance costs 

★ Integral IBM™ host communication 

★ Enhanced human engineering 

★ Standardization in development of end-user 
interface 

★ Portability between various operating systems 
- PC-DOS™, Unisys-BTOS™, 

Convergent-CTOS™ 

STATE-OF-THE-ART FEATURES 

it Automatic non-procedural processing 

★ Quick prototyping tool 

★ Full multi-user RDBMS 

★ Multi-file pop-up windows and zoom 
techniques 



Distributor and Dealer Enquiries 
Welcome. 



Magic Headquarters - MSE Ltd. 3 Bezalel 5t., Ramat Gan 52521, Israel. Tel: 7511914, Tlx: 371728 MASOV ■ Magic France S.A. t 
Tel: 01-4897-4820, Fax: 01-4897-8125 ■ Magic Germany, Tel: 08341-5120, Fax: 08341-41946 ■ Magic Austria, Tel: 0222-53-59-860, 
Fax: 0222-53-59-861 B Australia - Sigma Softek, Tel: 02-957-3777, Fax: 02-957-2013 ■ Netherlands - AYR. B.V, Tel: 10-434-3262, 
Fax: 10-435-1138 ■ US. A,- Aker Corp, Tel: 714-250-17L8 r Fax:714-559-4966. 
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WHAT'S NEW 


INTERNATIONAL 


Graphics 

in Two and Three 

Dimensions 

B ased on a modular ar¬ 
chitecture and organized 
around the AI language Lisp, 
Conception 3D is a two-dimen¬ 
sional graphics program and 
a three-dimensional module 
that gives you wire-frame ob¬ 
jects, surfaces, and solids with 
hidden parts capabilities. 

Conception 3D lets you 
create objects by starting with¬ 
in the two-dimensional mod¬ 
ule; directly within the three- 
dimensional module using 
two-dimensional elements, 
revolution surfaces, cylindri¬ 
cal surfaces, and conic sur¬ 
faces; or by calling in and 
positioning library symbols. 
You can also generate three- 
dimensional objects by enter¬ 
ing different elevations and 
specifying the three-dimen¬ 
sional view corresponding to 
the drawing (front, side, or top 
view). Conception 3D also 
gives you several ways to view 
an object: dimetric, trimet¬ 
ric, or isometric axonometry, 
or internal and external 
perspectives. 


You can create scaled tech¬ 
nical drawings by digitizing 
existing drawings; by using 
two-dimensional elements 
(e.g., rectangles, polygons, 
circles, ellipses, and splines) 
and functions (e.g., tangents, 
intersections, and parallels); 
and by using library symbols 
with infinite hierarchical 
levels. 

The program's command 
and parameterization language 
lets you create your own li¬ 
braries of symbols with up to 
100 parameters per symbol 
and your own set of commands 
or macro commands. 

The three-dimensional 
module helps you create and 
handle three-dimensional ob¬ 
jects. The database module 
helps you manage your li¬ 
braries of two-dimensional 
drawings and three-dimen¬ 
sional objects. The hidden 
lines module lets you gel 
three-dimensional representa¬ 
tions in contour showing 
hatching, coloring, and shad¬ 
ing. The three-dimensional- 
to-two-dimensionalconnection 
lets you bring these represen¬ 
tations down to two-dimen¬ 
sional. 

Conception 3D requires an 
IBM XT with512K bytes of 


RAM, an 8087 or 80287 
math coprocessor, a hard disk 
drive, and DOS 3.2. You can 
exchange data between Con¬ 
ception 3D and other CAD 
software supporting DEF, 
DXF, and IGES interfaces. 
Price: 31,900 French francs. 
Contact: SERBI, 209/211 
Blvd. Vincent Auriol, 75013 
Paris, Franee ,33-1 -45-86- 
69-00. 

Inquiry 902, 


Display 

and Manipulate 
Digital Images 

P CLIMega release 2 is 
a menu-driven program 
that can accept and display dig¬ 
ital-image data stored in a va¬ 
riety of formats. The program 
features full-color graphics 
and on-line help, and it lets you 
display and manipulate one 
or two digital images on an 
IBM XT. 

The program can redraw 
typical 512-- by 350-pixel win¬ 
dows on 8-bit image files in 
between 5 and 12 seconds, de¬ 
pending on the computer 
specification. Using standard 
image-processing functions 


and data-conversion routines, 
PC_IMega facilitates desktop 
image processing, display, and 
communication. 

You can read images of up 
to 3072 8-bit disk data bytes 
wide and any length, where 
the data is encoded in 1,2, 4 t 
6, 8, 10, 12, 14, 16, or 32 
bits per pixel, and you can con¬ 
vert the images from one en¬ 
coding format to another. 
PCLIMega can use 16-color, 
two-page display, 640- by 350- 
pixel-resolution EGA graph¬ 
ics, or the new IBM 16-color 
or 16-gray-shade 640- by 
480-square-pi xel VGA graph¬ 
ics. A simple editor lets you 
redefine the 16 display colors 
or gray shades from the 64 
available to the EGA or VGA 
graphics systems. There are 
10 editing graphics palette 
tables, five for use with EGA 
and VGA, and five for use with 
VGA gray-shade graphics. 

You use lookup tables for 
assigning image-intensity 
values to screen shades using 
linear, logarithmic, or expo¬ 
nential schemes, and you can 
edit the lookup tables using an 
interactive editor. Annotation 
functions include text labeling 
and simple boundary mark- 

continued 



All brand names tire trademarks t>l lhetr Owners. 


A Specialist of Display 

Since its inception in 1985. WINTECH Enterprise Ka> 
shipped mere titan 200K LG A, VGA Display Adapters 
worldwide white marketing ibese products (o a wide 
range of original equipment manufacturer (OEMs), 
syslem inlegralers, distributor rn the computer industry, 
and now in Ihe name d CdorBeauty. which stands lor 
quality, mvenlory, support and competitive price 

About the Company 

WINTECH Enterprise is the substdiary of Kun Ting Enter¬ 
prise which is one of ihe worlds largest mouse (Genius 
Mouse) and Handy Scanner (Genius Scan) manufac- 
luners. With several years experience, WINTECH has 
been supplying top quality display adapters lo manufac¬ 
turers around the world since 1985, 

WINTECH has been a major suppliers; of display adapters 
in Taiwan, who uses the most famous chips set lo pro¬ 
duce high performance display adapters, including; 
PARADISE. GENOA SYSTEM, CIRRUS LOGIC, 
TSENG LAB, etc. 

WINTECH got a licence from CADTRAK which own¬ 
ed Ihe patent relating to raster scan display apparatus and 
methods lor dynamically viewing image dements stored 
in a random access memory array. 


WINTECH continues lo lead Ihe Industry in the latest 
stale d ihe arl hij^-peHonriarce display adapters 
operating as an OEM vender company. WIN IECH sup¬ 
plies many different companies with deplay adapters 
under their own individual names and logos, 

We offer: 

* AutoMode 480 EGA Adapter [640x480 Resolution) 

* 600 EGA Adapter (800x600 Resolution) 

‘ 600 VGA Adapter (800x600 Resolution) 

* Super VGA Adapter [1024x768 Resolution) 
Super VGA/16 Adapter [16-Bit 1024x768 
Resolution) 

* Super Cdor Adapter (ISM 8514A Compatible) 

The 1280x1024 resolution display adapter wilt be 
available soon 

Please contact with us for more information 

WINtech Enterprise Co., Ltd. 


A Specialist of Display 

No 6, Lone 50, Var-Sem Rd.. TflijWr. Taiwan.. tf 0,C. 
TEL tQ2) 7053^0 * 7053524 FAX (02) 7357653 
TELEX: 29866 WITS 
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SIEMENS 


386/25MHz: 


Speed gives you a head start. 



The Cheetah (Ac inonyx 
jubatus) is the fastest o! all 
mammals. It is capable of 
speeds up to 100 kilometers 
per hour. 


Whoever is fastest reaches the goaf 
first and can make use of opportuni¬ 
ties which others can’t. This is not only 
true of the animal kingdom, but also 
for any company. And in this respect 
PCD-3TS is the epitome of speed, 
a top-class performer in the world 
of ATs. 

The 

PCD-3TS is based on the Intel 
80386 microprocessor with a clock 
frequency of 25 MHz + Its 64 Kbyte 
cache memory offers extremely 
short access times of 35 billionths 
of a second 

Control/386, an extension to the 
operating system, is used in con¬ 


The Siemens PC-Concept. 


junction with MS-DOS. It does not 
merely improve the speed of the 
computer in general, but ensures 
that hard disk operations are per* 
formed at a much higher speed. 

But the use of state-of-the-art tech¬ 
nology is only a part of the Siemens 
PC concept. 
Siemens is, 
after all, the largest European manu¬ 
facturer of communications and data 
systems and has extensive know¬ 
how in system integration, Siemens 
PCs are available in Austria, Belgium, 
France, Germany, Italy, Luxembourg, 
Netherlands, Portugal, Spain, Sweden 
and Switzerland. 


Get it right from the start. 
The Siemens PCs. 

i-Coupon:- 

I Siemens AG, 

1 Infoservice 1317Z035 By 
I Postfach 23 48, D-8510 Furih, West-Germany 

I Please send me information on the following: 
Siemens PCs. 

] Siemens printers for PCs.. 

I Marne: ___ 

| Company: __ 

I Full address: _ 
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WHAT’S NEW 


INTERNATIONAL 


ing. File and directory utilities 
include a print command, 
file deletion, rename, and 
copy, 

FC_IMega requires an 
IBM XT with 512K bytes of 
RAM, DOS 2.0, a 16-color 
EGA or VGA, and a hard disk 
drive. Printer drivers for 
Epson and compatible 9-pin 
printers are included, as well 
as for Epson and compatible 
24-pin printers and Post¬ 
Script interpreters. You can 
use PCLIMega with a variety 
of digitizing boards {frame 
grabbers) connected to TV 
cameras. 

Price: £250 for educational 
users; £375 for commercial 
users. 

Contact: PCLIMega, Com¬ 
puter Centre, University Col¬ 
lege Dublin, Bel fie Id, Dublin 
4, Ireland, 353-1-693244. 

Inquiry 900. 


Manage Your Plant 

C hiltem Industrial Con¬ 
trols has added Manage¬ 
ment Chintz to its Chintz 
family of color graphics soft¬ 
ware packages (see What’s 
New International, page 96IS- 
22, February BYTE), With 
Management Chintz, you can 
collect data from program¬ 
mable logic controllers and 
other plant devices and store 
it on disk in Lotus 1-2-3 work¬ 
sheet files. 

You specify the plant data 
and process measurements you 
want logged by creating a 
Lotus 1-2-3 worksheet that the 
program saves in a subdirec¬ 
tory called WKS. The soft¬ 
ware examines worksheets in 
this subdirectory periodically 
and collects the data on a 


time-and-event basis into one 
or more worksheet files. It 
uses data-analysis worksheets 
to process the collected data 
and to print reports, 

When all the entries in a 
trigger row are true, Manage¬ 
ment Chintz obtains the data 
specified in the collection row 
and writes it to the current 
row of the data collection 
range. Trigger conditions in¬ 
clude value tests and bit-match 
tests on device data. You can 
also use value tests on internal 
va riable s, incl ud i ng d ate t 
year, month, day, weekday, 
hour, and minute. 

If you specify a period in a 
trigger row, the software will 
collect the data at that rate as 
long as the trigger row remains 
true. If you don’t specify the 
period, the software collects 
the data on a one-shot basis 
when the trigger row first be¬ 


comes true. 

You can read data collec¬ 
tion worksheets into Lotus 
1-2-3 at any time without 
stopping the data collection 
task. Alternatively, you can 
copy the collection range into a 
second worksheet and use 
standard Lotus 1-2-3 tech¬ 
niques to extract data by cri¬ 
teria, to perform calculations, 
and to print reports. 

When you are not running 
Lotus 1-2-3, the standard 
Chintz features are available. 

A multiple-window mouse- 
driver picture builder makes 
it easy for you to create and an¬ 
imate displays. On-screen 
buttons let you change set- 
points, switch on outputs, 
and load recipes, all without 
stopping the data collection 
task. 

Management Chintz comes 
continued 


VERSATILE, SMALL COMPUTERS: 
AVAILABLE FROM THE LAPTOP SPECIALIST. 



16 GRAY LEVEL SIMULATION 


■ SMALL IS "BIG'' 

The TL-324QEL is powerful enough tor the most demanding situations, 
and it goes everywhere the user goes. The to auery-operated 12MHz, 
236 with hard and Floppy disks and a wide viewing angle, electro 
luminesced display is perfectly soiled tor today's professional work¬ 
ing environment. 

The TD3240 has built-in EGA capabilities for Mcapironai, color graphics 
on etteTnai monitors or the iS-gray-toweL plasms display. The fast 
802 86-12f16 provides plenty of power, with internal memory from IMfl 
to 4MB. The 40MB hard dr&k and 3.5 l floppy disk are compatible with 
OS/2 MS-DOS 3.3 and other major opening systems to help boost 
personal productivity. 

■ VIRTUALLY REPLACES DESKTOPS 

The TL-560G has more lhan enough power to replace virtually any 
desktop PC But we haven't just concentrated on powt and portabili¬ 
ty we’ve also reinforced pur machines to bo more durably more reliable 
and easier to use. They are controlled by a 20MHz, 32-bil 80386 wrth 
VGA display,. 2 MB 8AM, fastaccess 40MS or 1QQMB hard disk and 
1,44MB flopy disk. 

■ LINK & COMMUNICATION 
CAPABILITIES 

Fax cards and modem cards plug into out computers for worldwide 
communication; anytime anywhere. And m the office, our laptops serve 
as workstations for efficient nandling of alt data. 



TOP-LINK COMPUTER CO., LTD. 


No. 6, Lane 333, Hsin Hsu Rd., Hsin Chuong, Taipei. Taiwan, ROC 
Fqk: 864-2-901856$ Telex: 31162 Tel 866-2-9013576-6 9041551. 


[IBM PC/XT, AT. AND EGA/CGA/MDA/HERCULES ARE REGISTERED TRADEMARKS OF THE INTERNATIONAL BUSINESS MACHINES CORF] 
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Special Volume Discounts 
Latest U.S. Versions 
at U.S. Prices 

1333 60th Street 
Brooklyn, N.Y. 11219 
Fax: 718-438-2315 
Telex: 627-30170 or 910-240-3918 


We’ve Made The World Our Business. 


Software 


Word Processing/Editors 

Amj f 

Brief 

Lotus Manuscript 

Microsoft Word 

Multi mate Advantage II 

PFS:Professional Write 

Q&A Write 

SPF/PG 

Sprint 

Volkswriter 3 
WordPerfect 
Wordstar Pro 
Wordstar 2000+ 

Xywrite III Plus 

Desktop Publishing 

Arts & Letters Pres Fak II 

A & L Graphics Composer 

A & L Graphics Editor 

Byline 

Formfller 

Formtool 

Form wo rx w/Fill'n File 
Gem/3 DTP 
Pagemaker 
Perform 

PFS:First Publisher 
Publish-it! 

Publisher’s Type Foundry 
Ventura Publisher 


Database & Tools 

Btrieve 

Btrieve Report Option 
Btrieve/N 

Btrieve/IN Report Option 
c-T ree 

Clarion personal 

Clarion professional 

Clipper 

d-Tree 

DBase IV 

DBase IV DeveLEdition 
DBXL 

Foxbase Plus 
Foxbase Plus 336 
Foxbase -I- Xenix 
Genifer 111 
Informix 4GL 
Informix SQL 
Paradox 3 
PC Focus 

PFS; Profess ion a I File 

Q&A 

Q&A 306 

Quicksilver 

r-Tree 

RiBase for DOS 

R:Base compiler 

Rapidfile 

Revelation 

Ul Programmer 

Windows for Data 

XOB-SQL 

XQL 

Xtrieve 

Xtrieve /N 

Statistics 

CSS with graphics 
SPSS/PC+ 

Statgraphics 
Sysfat w/Sygraph 


S 99 
169 
339 
229 
269 
119 
129 
159 
129 
159 
229 
249 
259 
219 

169 

239 

429 

199 

99 

69 

99 

109 

499 

159 

79 

129 

249 

469 


195 

115 

459 

259 

319 

99 

489 

449 

399 

479 

799 

129 

189 

309 

639 

219 

695 

719 

509 

979 

179 

209 

229 

359 

239 

469 

629 

199 

499 

189 

295 

459 

619 

195 

459 

369 

675 

569 

679 


Spreadsheets 

AH ways $ 09 

Boeing Calc 209 

Lotus 123 309 

Lotus Agenda 269 

Lotus Hat 99 

Lucid 3-D 79 

Microsoft Excel 259 

Multiplan 135 

Quattro 149 

Supercalc 5 329 

VP Planner Plus 129 

Communications 

Carbon Copy 4- 119 

Crosstalk MK4 125 

Crosstalk XVI 99 

Mirror It 59 

PC Anywhere III 75 

Procomm Plus 59 

Relay Gold 169 

Hemote 2 109 

Smartcom til 149 

Integrated Packages 
Enable 399 

Framework 111 449 

Lotus Symphony 459 

Microsoft Works T09 

Smart System 449 

Desktop Environments 

□esqview 89 

Desqview 386 115 

MS Windows 286 69 

MS Windows 386 129 

Sidekick Plus 129 

Graphics 

Autosketch enhanced 75 

Designer 449 

Draw Plus 259 

Gem/3 Artline 289 

Gem/3 Draw 4- 179 

Gem/3 Graph 179 

Gem/3 Presentation 289 

Generic GADD 139 

Graph Plus 319 

I n-a-Vision 209 

Harvard Graphics 279 

Lotus Freelance Plus 329 

Master Graphics 259 

MS Chart 269 

Org + 69 

PC Paintbrush Plus 79 

Project Management 

Adv.Proj-Mgr. Wkbench 819 

Dan Brick!in Demo II 119 

Flowcharting II + 159 

Interactive Easyflow 125 

Harvard Total P.M.II 429 

Mathcad 219 

Microsoft Pro|ect 329 

Superproject Plus 259 

Timeline 389 

Ti melt ne G raph i cs 119 


Languages A Programming Tools 

Lattice C compiler 

$229 

Microfocus Cobol level II 

1699 

MS Sasic compiler 

199 

Microsoft C 

299 

MS Fortran 

299 

MS Macro assembler 

109 

MS Quick Basic/Quick G 

89 

Norton Editor 

49 

Norton Guides 

69 

RM/Gabol 

639 

R M/Fort ran 

429 

Source Print 

89 

Tree Diagrammer 

69 

Turbo Assembler 

99 

Turbo Basic 

65 

Turbo CATurbo Pascal 

99 

Turbo C/ Pascal Prof 

169 

Turbo Prolog 

99 

Utilities 


Copy II PC 

34 

Copy write 

72 

Fast back Pl us 

105 

Gofer! 

59 

H-Test/H-Format 

55 

Lapiink Plus 

99 

Lotus Magellan 

$call 

Mace Utilities 

65 

Norton Commander 

59 

Norton Utilities 

65 

Norton Util. Advanced 

79 

PC Tools Deluxe 

59 

Vaccine (anti-virus) 

99 

XT ree Pro 

79 

Multiuser/Network 


Microport Unix V 

569 

MS Basic Xenix 

249 

MS Fortran Xenix 

499 

MS Pascal Xenix 

499 

Novell Ad v. Net ware Lvl 1 

450 

Novell Adv,Netware Lvl II 

979 

Novell SFT Netware 286 

3159 

PC-MOS 5 user 

469 

PC-MQS 25 user 

799 

R M/Fort ran Xenix 

499 

SCO Xenix Dev.Sys, 


286/366 

479/649 

SCO Xenix Oper.Sys. 


206/366 

439/559 

Smalltalk V/286 

175 

Tops for Dos 

119 


Hardware 

Laptops 


Toshiba T1GO0 

3869 

Toshiba T3lOQe 

3269 

Toshiba T32QQ 

4199 

Toshiba T51QQ 

5499 

Toshiba T520D 

7375 


s / LOW PRICES SHIPPING EXPERTISE 

& VOLUME DISCOUNTS i/ KNOWLEDGEABLE STAFF 


Multifunction Boards 
AST 6 Pak Pius (64k) $129 

AST Adva nta ge 286 (512k) 375 

AST I/O Mini II - AT 79 

AST Rampage 4 286 (512k) 519 

AST Rampage 4/MC (512k) 519 

Intel Above Board + (512 k) 439 
Intel Above Board 4 I/O (512k) 499 
Intel Inboard 386AT 1129 

Intel Inboard 386PC 


Display Boards 
AST VGA Plus 
Autoswitch EGA 480 
EGA Wonder SOO 
VGA Wonder 512k 
Here Graphics Card 4- 
Paradlse VGA Plus 

Emulation Boards 

AST 6251-11+ 

Irma II PCA/MCA 

Modems 

Evercom 24 Internal 
Hayes 1200/1200B 
Hayes 2400/2400B 
Pract Periph 1200 Ext 
Pract Periph 1200 In! 

US Robotics 2400B 

Networking 
Arcnet Active hub 
Arc net Passive hub 
Arcnet PCI 20 board 
WDC Ethercard 1 (AT) 

Printers/Plotters 
Diconix 150 

HP 7440 Golorpro plotter 
HP 7475A plotter(6 pen) 

HP 7550 ptotter(fi pen) 

HP Desk jet 
HP Laserjet (t 
HP Laserjet II D 
IQ Supercartridge IE 
Pac Data 1 MB for Laserjet! I 
Pac Data 25-in-1 cart. 

Mass Storage/Back up 
Mountain 40MB Int.Tape 
Plus Hard card 20 
Plus Hardcard 40 
Seagate ST225 w/int.(XT) 
Seagate ST238 w/ini.(XT) 
Seagate ST251-1 (AT) 
Seagate ST251 (AT) 

Seagate ST4Q96 (AT) 

Irwin 40MB InL w/kit 
Irwin S0MB Ent tape w/kit 
Irwin 40MB Ext. w/inL(AT} 
Irwin BOMB Ext. w/inl.(AT) 

Input Devices 
Complete Hand Scanner 
HP Scan jet w/ int. 

Keytronics KBioi keybrd 
Logitech Hi-Rez bus mouse 
Logitech C-7 serial mouse 
Logitech M-8 mouse w/ 
Paintshow 
Logitech Scan Man 
Microsoft mouse w/Windows 
MS mouse w/PC Paintbrush 
PC Mouse w/Paint 


775 

349 

219 

259 

469 

T79 

289 


575 

725 


135 

299 

449 

129 

79 

159 


429 

79 

159 

249 


339 

1075 

1475 

3099 

750 

1895 

3349 

499 

359 

309 


389 

525 

669 

289 

319 

469 

409 

€99 

409 

509 

539 

649 


169 

1550 

99 

99 

89 

79 

199 

109 

149 

99 


To Place your order by telephone, please call Fay Chayne • Inti. Sales Mgr 

* 1 - 718 - 438-6057 

TERMS: ALL RETURNS REQUIRE PRIOR AUTHORIZATION 20% RESTOCKING FEE ON RETURNS ALL PRICES SUBJECT TO CHANGE, CALL FOR CURRENT PRICES PAYMENTS MAY BE MADE BY BANK 
CHECK, WIRE TRANSFER. L/C, MASTER OR VISA CARD (3% HANDLING FEE ON CREDIT CARD ORDERS). GOODS ARE SHIPPED VIA AIR MAIL (RECOMMENDED FOR SMALL ORDERS) OR AIR FHEIGHT 
ADD FREIGHT COSTS TO PREPAYMENT OR GOODS ARE SHIPPED FREIGHT COLLECT 


























WHAT'S NEW 


INTERNATIONAL 


in single-user and five-user 
versions. The single-user ver¬ 
sion requires an 80386 or 
80286 PC supporting EMS 
4.0 and a hard disk drive, A 
mini mum of 2 megabytes of 
memory is recommended. An 
EGA or VGA monitor is re¬ 
quired for color graphics dis- 
plays, although the program 
supports CGA and Hercules in 
monochrome. 

The five-user version re¬ 
quires an 80386 PC with a 
hard disk drive, an EGA 
monitor, a Sun River four-port 
adapter, and up to four Sun 
River fiber-optic EGA termi¬ 
nals. Both versions include a 
copy of Concurrent DOS and 
require Lotus 1-2-3 and 
GEM Draw Plus. 

Price: £2490 for the single- 
user version; £3490 for the 
five-user version. 

Contact: Chiltern Industrial 
Controls Ltd,, 95 New St,, 
Aylesbury, Buckinghamshire 
HP20 2NY, UK, 44-0296- 
82677. 

Inquiry 920, 


AFE Automation’s 
Universal Keyboard 
Interface 

T he Universal Keyboard 
Interface (UKI) features a 
touch-sensitive AC plasma 
display that measures 10 by 16 
inches and that you can con¬ 
figure to provide 200 different 
screen and keyboard layouts 
for individual applications. 

The terminal is especially 
useful where the required lay¬ 
out is likely to change or is 
difficult to determine in 
advance. 

You can configure touch 
areas to be as small as 6 mm 
square or as large as the 
whole screen. Touching a con¬ 
figured area causes the ter¬ 
minal to transmit a predefined 
string of characters from its 
RS-232C or RS-485 serial 
ports. You can then incorpo¬ 
rate information received by 


the terminal into its screen 
display. 

No programming knowl¬ 
edge is required to configure 
the terminal, and you can use 
passwords to restrict the use 
of screens by unauthorized 
personnel. 

Price: £1950. 

Contact: AFE Automation 
Ltd., 62 Anchorage Rd,, Sut¬ 
ton Coldfield, West Midlands 
B74 4PG, UK, 44-21-355- 
0077. 

Inquiry 943, 


The BBC 
Microcomputer 
and the Mac 

A new range of BBC 

Microcomputer-to-Mac- 
intosh connectivity products 
from Human-Computer Inter¬ 
face let you use BBC Micro¬ 
computer applications in the 
Mac environment. 

BBC> >Mac puts the 
BBC filing system onto the 
Mac Desktop as if it were an 
external disk drive attached to 
the Mac. It is a software 
package primarily designed to 
provide a direct link, for file 
transfer and printing, between 
BBC Microcomputers linked 
to an Econet file server, and a 
Mac on AppleTalk. You can 
also use the file exchange facil¬ 
ity with floppy disk drives or 
hard disk drives attached to a 
single BBC Microcomputer. 

BBC BASIC is a software 
package for the Mac that pro¬ 
vides an interactive program¬ 
ming language especially suit¬ 
able For educational use, 
together with emulation fea¬ 
tures that let you run most 
existing educational software 
originally developed for the 
BBC Microcomputer. 

The BBC Emulator pro¬ 
vides BBC Microcomputer em¬ 
ulation facilities on the Mac, 
optimized for running lan¬ 
guage and application ROMs 
transferred from the BBC 

continued 
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INPUT / OUTPUT 
ANALOG / DIGITAL 


- 3 types of management: 

• Basic programmable microprocessor 8052 board with RAM 
and EPROM 

• Microcomputer (IBM, EPSON, CANON,.,.) over a paralel link 
interfaced by a mother board 

• Computer-controled RS 232 C interface 

- Important line of 1/0 boards: More than 20 types 

• From 8 to 64 channels 

• TTL, Open-collector, Relays up to 120 VA 

• Preloadabte or dephased pulse counters 

♦Analog inputs and outputs, 8 and 12 bits resolution 

• Motor driver boards: Stepper, DC 

• Key board with 2 lines display 

• Switch mode or battery power supplies 

• Prototype board 

- Up to 10 board, in a 3 U format rack 

- Easy installation in backplane board with plug-in slots 

- External connections through plug-in screw connector 

- Simple programming in high level language such as Basic 
or Pascal 

- Applications: 

• Process control 

• Data acquisition 

• Dedicated apparus 

• Communication 


KAP 

35, rue des Meuniers 
75012 PARIS-FRANCE 
Teh 33(1)46.28.51.28 
Fax: 33(1)43.40.49.59 
Telex: 210 023 
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Technology that hits the 
mark 


For IBIW-PC/XT/AT/m, IBM-HT 6150. 
IBM-PS/2, PHILIPS :VES and all com¬ 
patibles 

For MS-/PC-DOS, OS/2, ancf UNIX 
Extremely fast and easy to use 
software 

AM HP*IB commands IONSRQ etc,) 
are implemented 
Compatible to ASYST, Auto Cad. 
National Instruments, DEC etc. 

Real time error shacking and bus 
analysing 

Supported Basic (compiled!, Turbo- 
Basic, (Turbo *1 Pascal, Modula-2, 
Fortran, C, Turbo-C. Assembler etc. 
Available in English, French and 
German 

Analysing software for instruments 



Dealer + OEM welcome 


Ncuonh&far Alios *4 

&SQ0 Kain 41 

Weil-QBrmJiny 

Phflwr ^-2 21-JUBB59 

tslQiBv »J7 '2-?1*«3TiHrtln 

FAK: 43-221-4011371 



SOFTWARE 
SECURITY 
MODULE 


An easy to use 
hardware/software 
combination for securing 
data/programs. 


Our security modules 
can be used simply as 
'Dongles' through to 
advanced encryption - 
decryption systems. 


+ For ISM PC family (and compatibles) 

+ Variants for other systems 
+ Advanced construction - rugged and compact 

* Proven throughout the world 

* Transparent operation - user friendly 

* Driver software supplied for variety of applications 


CTL 


Control Telemetry of London 
11 Canfield Place London NW6 3BT 
Tel: 01-328 1155 Telex 9312130067 


WHAT’S NEW 


INTERNATIONAL 


Microcomputer to a stand¬ 
alone Mac, You can download 
ROMs via a serial transfer 
cable, and, in turn, you can 
run or save these on the Mac, 
Price: £95 for BBC > > Mac; 
£149 for BBC BASIC; £39 for 
the BBC Emulator, 

Contact: Human-Computer 
Interface Ltd*, 11 Brunswick 
Walk, Cambridge CB5 SDH, 
UK, 44-0223-314934. 
Inquiry 909* 


Densitometry 
Analysis on the Mac 

B iosoffs Scan Analysis 
densitometry-analysis 
program uses the Thunder- 
Scan scanner, MacVision and 
QuickCapture video digitiz¬ 
ers, or gray-scale scanners to 
acquire images, it then inte¬ 
grates user-selected regions on 
polyacrylamide and agarose 
gels, autoradiograms, thin- 
layer chromatography plates, 
or any other material that you 
can scan. 

The program has both 
automatic peak-sensing and 
manual integration modes, as 
well as multiple background 
subtraction modes* It gives 
you full control over the way 
you want to integrate the se¬ 
lection, including data smooth¬ 
ing, integration of white-on- 
bfack densities, and peak 
rejection. 

You can import data files 
directly into word processing 
and spreadsheet programs, 
and you get full control over 
the axes of the densitometer 
plot* Plots are standard PICT 
files that you can read with 
most graphics programs. 

Scan Analysis is Multi- 
Finder-compatible, Two ver¬ 
sions are supplied on the 
disk: One that functions on the 
entire Macintosh family with 
128K-byte or higher ROMs, 
and one that supports 
68020/68030 CPUs and 
68881/68882 FPUs* 

Price: £199, 


Contact: Biosoft, 22 Hills 
Rd,, Cambridge CB2 LJP, 
UK, 44-0223-68622. 

Inquiry 906, 


Organize Your Files 

F ile & Find is the latest 
addition to Channel mark's 
Power Up! single-function 
business software range* It or¬ 
ganizes your files and docu¬ 
ments for f uture reference with 
indexing and cross-referenc¬ 
ing facilities, and it also sorts 
entries within categories 
alphabetically. 

The software saves your 
relevant information by creat¬ 
ing reference indexes, which 
list the material by subject 
with appropriately tagged 
search terms. You then use 
these indexes to retrieve the 
information. 

File Sl Find can print the 
index listings indifferent for¬ 
mats, so you can retrieve 
your material quickly and 
efficiently* 

The Inventory list gives 
you every item and its category 
title, while the Content list 
shows you what is in each cate¬ 
gory* The Catalogue list in¬ 
cludes all items, cross-refer¬ 
enced with any specified 
search terms—a useful facility 
if you forget your file or cate¬ 
gory names. 

When you file new items. 
File & Find logs it in after you 
have named it—you state the 
category to which it belongs 
and assign it appropriate 
search terms so you can find 
it in the future* 

File & Find requires an 
IBM PC with 320K bytes of 
RAM and DOS 3.2* 

Price: £59*95* 

Contact: Channelmark ILK* 
Ltd., Lyons House, 2 Station 
Rd., Frimley, Camberley, 
Surrey GU15 6HF, UK, 44- 
0276-685761. 

Inquiry 90S* 

continued 
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DENON NOW! 

Honw Disk to Large-Capacity Optical Disk. 



DENON delivers the future. It shines in advanced floppy 
disk and new large-capacity optical disc memories. Over 
30 years of magnetic media experience open up exciting 
personal computer possibilities. DENON—a growing 
ligh-tech product family. 




(Glass disks prepared for CD mastering) 


{Erasable disks) 


(Large capacity memory media) 

DENON has come to be synonymous with 
high quality audio and video, thanks to 
the corporate philosophy of integrating 
hardware and software development, and 
continuously upgrading and Introducing 
new technologies. DENON expends 
considerable time and resources on R&D 
because, as a leader of the industry, there 
is no place else to turn for new ideas. 

The Company must constantly open up 
new areas if the pace of progress is to be 
maintained—and it is. 


DENON 

STIFFON COLUMBIA CO, LTD. 

4-14, Akasaka 4-chome, Mmato-ku, Tokyo 107, Japan 
EL (03) 584^01 11 TELEX JAPANQLA J 22591 FAX (03) 586-1059 


Authorized DENON Floppy Disk Distributors: 


LOAOPLAN 
JOD ELECTRON IQUE 
INTERMEDIA 
ATARI (SCHWEIZ) 
AumoNono 
SVER1GES HlFI CLUB 
OY NEPCQN 
ELECTROQUIPO 


TEL 01 -2007733 (UK) 

TEL (1)30647000 (France) 
TEL (02) 2829105 jltaty) 

TEL 056 21 1422 (Switzerland) 
TEL 86 12 80 11 (Denmark) 
TEL 46 31 20 00 40 (Sweden) 
TEL 90 566 4S44 (Finland) 
TEL 1*370317 (Portugal) 


STOET ELECTRONICS 
CASSETTE SOUND 
LOAD PLAN 

ALBERTA ELECTRONIC 
PAN SYSTEMS 
UNIVERSAL ELECTRONICS 
UNIVERSAL ELECTRONICS 


TEL (070)014481 (Holland) 
TEL 01) 6842102 (Greece) 
TEL (03) 525 4088 (Australia) 
TEL 3-7649118 (Hong Kong) 
TEL 7475221 (Singapore) 

TEL 3-6981541 (Saudi Arabia) 
TEL 246 628516 (Kuwait) 
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A Winning 
Combination. 
Now Available 
in VGA Color. 


For 16 years, Fred Astair and Ginger Rogers danced their way 
into the world's heart. Now Acer gives you a VGA combination 
to dazzle your eyes and tickle your imagination: the 7015 
Multiscanning ColorMonitor and the 8215 VGA Display 
Adapter. The perfect combination to boost your sales volume. 


7015 Multiscanning Color Monitor 

■ Supports VGA, Enhanced VGA, MCGA, EGA, CGA, Hercules 
and More 

■ Resolutions as High as 800 x 600 

■ Bundled With TTL and Analog Input Signal Cables 


8213 VGA Display Adapter 

■ Uses Advanced, Space Saving SMT Technology 

■ Enhanced VGA Mode Offers Resolutions as High as 800 x 600 
in 16 Colors 

■ Up to 600% Faster Than the Competition 

■ Both TTL and Analog Monitor Compatible 



For more information on the winning combination in OEM VGA 
graphics, contact: 

Acer Incorporated 

Peripheral Business Unit 

135 Chien Kuo N. Road, Sec. 2, 8 FL. 

Taipei, Taiwan, R.O.C. 

Phone: 886-02-501-0055 

Fax: 886-02-501-2521 or 505-8414 


Flexible Volume/OEM Inquiries Welcome 


Acer* 
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WHAT'S NEW 


INTERNATIONAL 


More Statistical 
Functions 
for Lotus 1-2-3 

U sers of Lotus L2-3 or 
Symphony who want to 
develop more-powerful 
spreadsheets will find the 
©STATS library of 44 new 
mathematical and statistical 
functions a welcome ad¬ 
dition. 

Among the new functions 
are linear regression t range t 
and integration and interpola¬ 
tion. You can use ©STATS to 
execute linear regressions 
with a single keystroke, per¬ 
form correlations between 
hundreds of variables, imple- 
ment data distribution with¬ 
out using Lotus 1-2-3 menus, 
perform true and false tests 
automatically, and build statis¬ 
tical applications. 

You can use ©STATS with 
Lotus L2-3 release 2.0 or 
higher and all versions of 
Symphony. 

Price: £395, 

Contact: 4-5-6 World, Wel¬ 
lington House, Butt Rd., Col¬ 
chester, Essex C03 3 DA, 

UK, 44-0206-579776. 

Inquiry 903, 


Run NEC PC-8801 

Software 

on a PC-9801 

N EC's PC-98DO can run 
both PC-8801MA2 and 
PC-9801 VM11 software 
with front-panel-switch selec¬ 
tion. The company designed 
the PC-98DO primarily for 
junior and senior high school 
students who are interested in 
the PC-8801 computer's 
capabilities. 

The PC-98DO has two 
microprocessors, a 10-MHz 
V30 and the 8-MHz 


^PD70008AC-8 (Z80-compat- 
ible), with system reset for 
selection between PC-8800 
mode and PC-9800 mode. 
Other features include 640K 
bytes of main memory , two 
5 ‘4-inch floppy disk drives, 
and a 9801 -compatible ex¬ 
pansion slot. 

Price: 298,000 yen. 

Contact: Nippon Electric 
Co. Ltd., 5-33-1 Shiba, 
Minato-ku, Tokyo 108, 

Japan, 81-03-454-1111. 
Inquiry 893. 


More Utility 
Commands 
for OS-9/68000 

C ompcontrol has added 
34 utility commands to 
the Microware OS-9/6BOOO 
operating system for the VME- 
bus, The utilities, which are 
supplied at no extra charge on 
the company's hardware 
equipped with OS-9, simplify 
systems management, pro¬ 
gram development, word pro¬ 
cessing, and field service, 
according to the company. 

Commands that can help 
you in overall systems manage¬ 
ment include those that 
display the hierarchical struc¬ 
ture of a disk directory, 
browse through directories, 
and print detailed error mes¬ 
sages and announcements of 
events on a given day. Other 
utilities improve access to pe¬ 
ripherals by, for example, 
setting Canon laser-printer 
parameters, formatting a 
hard disk, and executing a disk 
dump, as well as letting you 
access a tape controller from 
a terminal. 

The utilities can also help 
you cross-reference variables 
In a C language program 
with your line numbers. The 
word processing utilities ver¬ 
ify the syntax and spelling of 
words and compare files. A 
break command stops all pro¬ 
cesses running on OS-9 and 
enters the system's ROM-based 
debugger. 


Contact: Compcontrol B. V,, 
Stratumsedijk 31, P.O. Box 
193, 5600 AD Eindhoven, 
Holland, 31-040-12-49-55. 

Inquiry 904, 


A Laptop with 
Pseudocolor Display 

A vailable in limited num¬ 
bers, Seiko-Epson's PC- 
286LST pseudocolor display 
laptop includes the same speci¬ 
fications as the company's 
LS model, except for the LCD 
panel, which offers switch- 
selection of eight-tone black- 
and-white or pseudocolor 
display (light green, red, and 
yellow). Text display is in 
black and white, while graph¬ 
ics display is in pseudocolor. 

Seiko-Epson also offers 
the PC-286VF, a successor to 
its PC-286VE. The company 
improved the graphics perfor¬ 
mance with dual-port RAM 
and BIOS upgrades, which it 
claims give the computer a 
50 percent speed boost in line 
and circle drawing time. The 
PC-286VF comes in models 
with floppy disk drives or 
hard disk drives. The average 
access time for the 20-mega- 
byte hard disk drive has been 
improved from 69 ms to 40 
ms. You can mount up to 12 
megabytes of the 14.6-mega¬ 
byte maximum main memory 
on the motherboard to free 
up expansion slots. 

Price: 518,000 yen for the 
PC-286LST; 298,000 yen for 
the PC-286VF floppy disk 
drive model; 423,000 yen for 
the PC-286VF 20-megabyte 
hard disk drive model; 

513,000 yen for the 40-mega- 
byte hard disk drive model. 
Contact: Seiko-Epson 
Corp., 3-3-5 Ohwa, Suwa, 
Nagano-ken392, Japan, 
81-0266-52-3131. 

Inquiry 894. 


Manage Your 
Employee Schedules 

I f you are a business man¬ 
ager constantly faced with 
the problem of formulating 
efficient yet flexible schedules 
for your employees, then 
Working Hours is for you. It 
helps you schedule personnel 
in a series of different formats, 
ranging from quarter-hourly 
schedules to weekly action 
plans. The flexible time 
management package automat¬ 
ically alerts you to schedule 
clashes and keeps precise 
records of the activities of 
each employee. 

Interactive multiple for¬ 
mats let you view all data in 
six ways without rekeying the 
data each time. Formats in¬ 
clude weekly, daily, and 
hourly shift formats, and 
multiday, single-day, and 
hourly job formats. Daily 
plans let you schedule em¬ 
ployees into quarter-hourly, 
hourly, and 4-hourIy tasks. 

The program gives you in¬ 
dividual employee records so 
you can chart the long-term 
progress of employees. Inter¬ 
active individual master 
schedules facilitate compari¬ 
sons between the corporate 
action plan and individual 
performance. 

Each file can hold one 
year's worth of weekly sched¬ 
ules. A built-in date cal¬ 
culator facilitates time 
schedules, and Working 
Hours lets you print drafts in 
text mode and then print 
high-quality finished sched¬ 
ules on dot-matrix and laser 
printers. 

Working Hours runs on 
the IBM PC with 256K bytes 
of RAM and DOS 2,1. 

Price: £74.95, 

Contact: Channelmark U.K. 
Ltd., Lyons House, 2, Station 
Rd., F rimley, C a mberley, 
Surrey GU15 6HF, UK, 44- 
0276-685761. 

Inquiry 899, 

continued 
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16 MHZ VGA 
LAPTOP COMPUTER 



■ Intel 80286-16 CPU 

■ 16 MHz, 0 Wait State 

■ Two Serial Ports 

■ Bi-Directional Centronics Port 

■ Memory Expandable to 5MB 

■ Detachable LCD Display, Back-Lit 

■ 640x480 Resolution 

■ VGA Mode With 16 Grey Scale 

■ EGA/CGA/MGA Compatible 

■ LCD Power-Down Capability 

■ Toshiba Compatible Expansion Slot 

■ Weighs Only 5 Kgs. 






U Ct FI U J SYSTEMS INC. 


Circle 405 on Reader Service Card 

6F , No. 394 Keelung Rd., Sec. 1, Taipei, Taiwan, R.Q.C. 

Tel: 886-2-7069140 ^ Fax, 886-2-7069255 Telex: 13138 AQUSYS 
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FOR SUPER POWER DELIVERY 

Switch On With In Win 


UL No- El 19711 



IW-C13 

• S DISK DRIVES {2*354" 
FDD, 2x5)4 TDD, 
1x3*//' HDD) 

* PC/BA8Y AT & PC/XT 
COMPATIBLE 

• DIMENSION: 410 * 365 
x 160mm 

* SUIT FOR IW-20OS 


1W’200S 

1. High frequency power 
MOS design 

2. High efficiency 

3. Design lo meet UL- CSA, 
Safety standards. 

4. Peak lead power. 

5. Build-in EMI Filter. 

6 100% burn-in tested, Hit- 
pot test. 


7. High Speed Response. 



IN WIN DEVELOPMENT INC. 

IEL<02>501-MS1 FAX 502)501-2450 TH1X: 37002 INWW 
IF MO 4F„ AI1EY 13, LANE 512 MIMS TSU L fJD„ 

TAB’S, 1AWAM R.O.C 

P. 0. IQX 101-346 TWPil TAIWAN 


Humanize your Computer! 


Lets face it, your computer can be pretty dumb. It 
just sits there, crunching numbers and displaying 
text and graphics. Does it think about what it's 
doing? Does it, heck! 


Suppose it tells you to buy $5000 
of ACME shares, wouldn’t you 
like to know why? If you could 
humanize the machine, maybe 
it could just tell you! 

That’s just why we at LPA l- 
developed flex: an object 
oriented, frame based Expert Systems toolkit. It 
gives your computer the power to think. 



To find out how to humanize your PC or Mac, why 
not give us a call? 

Logic Programming Associates Ltd 
Studio 4, RVPB, Trinity Road, London, 
SW183SX, England 
Phone: +441 871 2016 
Fax: +44 1 874 0449 



WHAT’S NEW 


INTERNATIONAL 


A Group 

forVMEbus Users 

T he VMEbus UserGroup 
International (VUGI), 
formerly called VITA User- 
Group Benelux, provides 
VMEbus users with indepen¬ 
dent information, educational 
programs, and technical 
support. 

The objectives of the group 
are to inform users of available 
products; to provide user and 
company profiles, new tech¬ 
niques, hints for good bus us¬ 
age, and technical problem re¬ 
ports with solutions; and to 
further develop the educa¬ 
tional and technical-assis¬ 
tance programs. 

A VMEbus applications 
magazine, handbooks, an elec¬ 
tronic information system, a 
consultancy service, and 
multivendor technical-sup¬ 
port activities will be made 
available to members. 

Contact: VMEbus User- 
Group International Founda¬ 
tion, Ludwig van Beethoven- 
strasse 2, B-1070 Brussels, 
Belgium, 32-2-520-83-09. 
Inquiry 896, 


K-Data for the 
Commodore Amiga 

K uma Computers offers a 
new version of its K-Data 
database program for the 
Commodore Amiga (see 
What’s New International, 
page 64A-10, October 1987). 

K-Data makes full use of 
the user-friendly features of 
the Amiga’s Intuition win¬ 
dows operating system. It lets 
you select commands from 
drop-down menus or through 
direct entry via the keyboard 
and gives you clear on-screen 
prompts and error messages. 

Although technically a 
flat-card database, K-Data of¬ 
fers many of the facilities 
normally associated with rela¬ 
tional databases, according to 


the company. The Classes fea¬ 
ture lets you split or merge 
data files, create new records 
and modify existing ones, 
and sort on several criteria 
concurrently. You can output 
your data to the printer or the 
screen or save it to disk as an 
.LST or, DIF file. 

K-Data can hold multiple 
data files in memory simulta¬ 
neously. The program uses 
variable-length records that 
take up only the memory 
space required by the data en¬ 
tered, The size of your data 
files is limited only by the disk 
capacity of your system. 

Price: £49.95. 

Contact: Kuma Computers 
Ltd., 12 Horseshoe Park, 
Pangbourne, Berkshire RG8 
7JW, UK, 44-07357-4335. 
Inquiry 895, 


Programmable 
Communications 
on Your IBM PC 

O riginally developed as 
an intelligent LAN 
adapter for use in Automated 
Programming Techniques In¬ 
ternational's (APTI) 
networked system, the HPCA- 
2 is a programmable commu¬ 
nications adapter for the IBM 
PC that comes with a variety 
of customized communica- 
tions-port configurations. 

The half-size card features 
a Motorola MC68000 series 
32-bit microprocessor with 
up to 64K bytes of RAM, 16K 
bytes of which is windowed 
into the computer's memory 
space, providing a shared 
memory interface that the host 
PC and the HPCA-2 can ac¬ 
cess simultaneously. 

The card has no PROMs; 
you download programs and 
run them in RAM. This fea¬ 
ture does not restrict the 
adapter card to a specific 
commu nicat ion s appl ic at ion, 
so you can reprogram it with 

continued 
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REAL COMPUTING POWER IS NOT IN 
YOUR COMPUTER, BUT IN YOUR HANDS 


INTERACTIVE COMPUTER GRAPHICS 
By Peter Burger/Duncan Gillies 
ISBN 0 -201-17439-1 

A complete guide io important 
graphic standards and device-level 
methods and all techniques concerning 
generation and manipulation of graphic 
scenes in real-time with human control 
or interaction. 

X-WINDOWS By Niall Mansfield 
ISBN 0-201-51341-2 

This book provides users of bitmapped 
d isp lays a nd workstatio ns with a wi ndo w- 
ed. graphic interface, joining the latest 
success In advanced computing. You 
can start using X-windows quickly, 
based on the standard reference mate¬ 
rial that was provided wilh your system. 

INTRODUCTION TO TEX 
By Norbert Schwarz 
ISBN 0 - 201 - 41141 - X 

Norbed Schwarz leads you into the 
world of professional type-setting with 
this thorough introduction to the 
powerful concepts and possibilities of 
this state-of-the-art computer setting 
system. 

OBJECT-ORIENTED CONCEPTS, 
DATABASES, AND APPLICATIONS 
Edited by Won Kim and Frederick 
H. LochovsKy 
ISBN 0-201 -14410 -7 
A wide-ranging introduction to object- 
oriented programming, beginning with 
basic concepts and then covering a 
variety of applications in databases and 
other areas, featuring languages, appli¬ 
cation systems, architectural issues and 
directions in future research and deve¬ 
lopment. 

SMALLTALK-80: THE LANGUAGE 
By Adefe Goldberg and David Robson 
ISBN 0 - 201 -13688 - 0 

The first detailed account on the Small- 
talk-80 vers ion 2; this is an update of the 
original, definitive reference, focussing 
on the language and the kernel classes 
otfrie system. ’Portability' is emphasized. 

C++ FOR ^PROGRAMMERS 
By Ira Poh! 

ISBN 0 - 8053 - 0910 -1 

Written for programmers and students 
already familiar with the C-language, 
this book presents a thorough introduc¬ 
tion to the programming process using 
the method of dissection and object- 
oriented programming, a tool developed 
by this best-selling author to Illuminate 
key features of working code. 



computing power is a matter of advanced knowledge. 
Gaining advanced knowledge is a matter of reading Addison-Wesley publications. Obtaining 
these books is a matter of calling us or sending the coupon below. As a matter of fact, 
isn't it surprisingly simple? 


CALL NOW 

THE NETHERLANDS, 
(0)20-717296 
AND WE’LL INFORM YOU 
ABOUT YOUR NEAREST 
ADDISON-WESLEY 
BOOK-SUPPLIER 
OR SEND THIS 
COUPON: 


r 


YES, 


^>XT 


tf there must be a good reason that Addison-Wesley publica¬ 
tions are bestsellers in the field. So I have good reason to know everything 
about them. Please send me detailed information, including the name of my 
nearest Addison-Wesley book-supplier. 


Name:. 


Address:. 


Postal Code:. 
Country:__ 


ADDISON-WESLEY A 


Phone number: 


Send this coupon, enclosed in an envelope, to: 
ADDISON-WESLEY, DE LAIRESSESTRAAT 90, 
1071 PJ AMSTERDAM, THE NETHERLANDS. 
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WHAT'S NEW 


I M T E R.N A T I o N A L 


alternative communications 
handlers. APTI can custom¬ 
ize the I/O options on the card 
to your own requirements. 

You can use the HPCA-2 
in LANs for V.24 high-speed 
synchronous and asynchro¬ 
nous communications, in re¬ 
mote workstations for X.24 
synchronous communications, 
for electronic point-of-sale 
controllers for eight-channel 
multiplexed current-loop 
transceivers, and in fiber-optic 
LANs for high-speed asyn¬ 
chronous communications over 
distances of a kilometer or 
more. 

Price: £200 and up, depend¬ 
ing on the configuration. 
Contact: Automated Pro¬ 
gramming Techniques Interna¬ 
tional Ltd., 222 London Rd., 
St. Albans, Hertfordshire AL1 
1PN, UK. 44-0727-35155. 
Inquiry 897. 


A Graphics 

Controller 

for the VMEbus 

he turbo-charged 
Opal + + VMEbus graph¬ 
ics controller is now available 
with stage 2 tuning of Com¬ 
puter Graphics Interface and 
primitive op codes. The card 
uses the 32-bit 68020 micro¬ 
processor and a 68881 float¬ 
ing-point coprocessor to give 
a significant speed enhance¬ 
ment to its performance, 
according to Europe! Systems. 

Binary graphics firmware 
is supplied as standard, and 
Europel has added a variety 
of new functions for greater 
speed and new applications. 

A software driver and library 
pack are available that greatly 
speed design time. 


In addition to the 68020 
and 68881, Opal -h H- features 
128K bytes to 2 megabytes of 
RAM, up to 32K bytes of bat¬ 
tery-backed CMOS RAM, 
six 28-pin EPROM/RAM 
sockets, three serial inter¬ 
faces, and a master/slave 
VMEbus interface, all on a 
single double-height Eurocard. 

The display resolution is 
software-programmable with 
operation supported at TV- 
line standards. In addition, 
Video Genlock options are 
available together with phase 
alternating line color encod¬ 
ing and mixing with external 
live TV signals. 

Price: £2228 to £6028, 
Contact: Europel Systems, 5 
Vo-Tee Centre, Hambridge 
Lane, Newbury, Berkshire 
RG14 5TN, UK, 44-0635- 
31074. 

Inquiry 898. 


Ethernet 
and ARCnet 
Controller Boards 

C omplus offers Yamatech 
Connectivity Solutions' 
three Ethernet and three 
ARCnet network controller 
boards for the IBM family of 
computers. 

The Ethernet boards, 
called the Turbo Ethereom 8, 
the Turbo Ethereom 16, and 
the Super Ethereom 16, use 
surface-mount technology 
and VLSI parts. They support 
the IEEE 802.3 and Ethernet 
protocols at transfer rates of 10 
Mbps using the carrier sense 
multiple access/collision detec¬ 
tion (CSMA/CD) method. 

Both the thick Ethernet 
Applications User Interface 

continued 



Dear Software Hacker- 

There’s no point in making eyes at the new Hardlock E-Y-E! 




Software protection requires a serious partner. 

II you care about software protection, sooner or 
later you will turn (o FAST Eleclronic. We've 
produced over 130,000 Hardlock devices since 
1985. And sold them all Because Hardlock is no 
ordinary copy protection:. it l s software protection 
through hardware.Transparent, Daisy-chainable. 
Uncrackabie because ol its unique encryption 
technique. 

Hardlock E-Y-E - a unique chip for software 
protection. 

Our lead is increasing. The new Hardlock E-Y-E ia 
based on a chip developed by FAST Electronic 
specifically For software protection, Hardlock E-Y-E 


is crypto'programmabie.This means you can 
program protection pf program opiions. Up lo 
128 bytes of data can be 
stored in the new 
Hardlock E ; Y-E, and using 
the new implementation 
program - HL-Crypt - you 
can protect your .COM and 
.EXE riles in seconds. Ai no 
additional cosi, we will 
supply query routines for all 
commonly-used compilers 
tor your in d ividua 11 rople* 
menial ion ol software pro- Hillock e-y-E: 
lection and data encryption. security in silicon 


Try out the new chip. 

FAST Electronic has Invested hall a million German 
Marks In making Hardlock more secure. And belter 
value lor money. II'll be worth your white to get to 
know us - and compare our products and prices 
with other systems. See for yourself! With quantity 
discounts, we can ofter you unbeatable prices. 
Order a new Hardlock E-Y-E to try out on approval. 
Now. 



Fast Electronic GmbH 



Contact Mathias Vaagt at 

FAST Electronic GmbH, Kaiser-Ludwig-PIatz 5, D-80Q0 Munich 2, West Germany, Telephone 49/89/53 26 53, Fax 49/89/5334 01 
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Get A 
Copam 
System 

“Tailored” 
To Fit All 
Your Needs! 


SYSTEM 386V/33 

With 33 MHz processing speed and 
32 KB cache memory, CopanVs 
SYSTEM 386V/33 otters you an 
fastest advanced, speed perform¬ 
ing 32-bit system. This amazing 
model is for those users which ex¬ 
pect high-performance and 
satisfaction in a versatile tower. 

SYSTEM 2S6M 

The SYSTEM 286M's all-in-one 
mainboard has built-in features 
such as 4 MB of RAM, 
CGA/MONO, 2 FDDs/1 HDD, 
SERIAL/PARALLEL ports and so 
much more. It remains convenient¬ 
ly simple for any type of user. 

SYSTEM 386SX, PS/2 
Models 60 and 80 are 
also offered. 

Contact one of the offices listed 
below to more details. 



Beta ComputarpEyf 1 
Fricnsw]} 40 * 
DK-BGOQ Sllketftrg, 
Tel <451 6825100 
Fa*: <451 6800222 


rapore 


ffeerdlsr Landsirasse 193 
4000 DLtiseldorf 11 
West Germany 
Tel [2111 501158. 507038 
Fax; (2111 6035$ 1 


■ CoUDniq Computer Electronic 
DR, Heschl-Weg 6. 

A-8054 Graz Austria 
Tel: 316 294909 
Tlx: 311860 CGNTfi A 


■ Oataverehoset AS 
Pml. BirkelandsvBi 26 
1081 Oaks, 10. Norway 
Tel- <471 2 321025 
Fax: 1471 2 327084 


■ IMP-Data A0 

Bo* 19137. S 104 32 
Stockholm. Sweden 
Tel; Mi 8317710 
Fax: |46> 0342822 


■ Jen Electronics S. R L 
Zona IndusEriata Enrico Farml 
62010 Monlehjpona <MC< r Italy 
Tel- <07331 5SW23 
Fax: r0733) 588900 


■ OY Benin* AB IMP-Date 
Ylroprstonkatu 37 
SF-20100 Turku. F»rrisrto 
Tel: 35 <8211 335700 
Fax: 35 <8211 516340 


■ Simac Data B.V 

High Tech Park. 5503 HP 
Veidhouen, Netherlands 
Tel: <0401 5*29331582654 
Fas: «540J 582707 



COPAM ELECTRONICS 

5/F. 126 Nanking E. Road 
Sec 5, Taipei. Tartan, ROC 
Tol. <02) 7640736 
Fa* t02) 7695500 


CORP. 

COPAM. SYSTEM 286M, SYSTEM 3S6V/33. SYSTEM 386SX. PS<2, CGA. MONO are registered trademarks 


-_ 
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BIX is BYTE’s Information 
Exchange, a worldwide com¬ 
puter conferencing system 
devoted to the exchange of 
microcomputer information. 

When you use BIX, you leap 
borders of geography and 
time to exchange information, 
opinions and ideas with a “liv¬ 
ing database" of the world's 
most knowledgeable 
microcomputer users. 

BIX covers the world. 

Our Microbytes news service, 
backed by BYTE and 
McGraw-Hill, provides 



worldwide daily news 
coverage of major events in 
the microcomputer industry 
plus listings of thousands of 
new products from vendors 
around the globe. Scores of 
companies now use BIX to 
provide technical support for 
their hardware and software 
products worldwide, 

BIX saves you time, 

BIX resources help you get 
the micro-related information 
you need right away, 
regardless of your location, 
BIX electronic mail lets you 
send private messages to 


other BIX users worldwide. 
For more information on how 
to join and use BIX from 
your country, read the BIX 
message in this issue (see 
Advertiser Index for page 
number), or contact us today. 

EIX 

BYTE INFORMATION EXCHANGE 

One Phoenix Mil! Lane 
Peterborough, NH 03458 USA 
(603) 924-7681 (Our overseas 
helpline number) 

8:30 AM-11:00 PM m r ^ 

Eastern Time 

(-5 GMT) Weekdays lifHlf 


r irr la 
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SCANDEC 
GIVES YOU 
SOLUTIONS 

Unique Featurers 
Unique Economy 


REQUIREMENT: ELIMINATE MANUAL 
PRINTER SETUP 


REQUIREMENT: UNIVERSAL NETWORK 
COAX CONNECTION 




SOLUTION: 


SCANSHARE 1 


SOLUTION: 


SCANAN!G J 


Intelligent printer controler/sharer and string 
conversion, with setup for each input port 
(4 parallel input) from a dedicated control 
serial port connected to a PC, 


Arcnet interface with controler for connec¬ 
tion of 2 printers to a standard Arcnet Coax. 
Suport both Star and bus (Jumper). 

100% compatible with SMC (Standard Micro 
System Corporation), PC 120 and PC 220. 



SCANARCNET 

Pc Arcnet interface board very low power 
0.5W (Zero point five). Specially very good 
for PC Lap Top, running battery, Suport both 
Star and bus (Jumper). 100% compatible 
with SMC (Standard Micro System Corpo¬ 
ration), PC 120 and PC 220. 


Build in printer share for Canon II models, 
(SXengine) and HP II series (SX engine). 
Easy access to prewritten overlays and 
logos if using a Fontcardtridge with burn in 
logos on a swapable memorycard (same size 
as credit card). 


DEALERS 


lEQUIREMENT: 


INTELLIGENT 
CHANGING OF I/O 


are invited to share the 
distribution of these products 
in their own markets. Please write 
or fax Scandec Tributor to order 
these products. Excellent documen¬ 
tation and manufacturers guarantees 
provided. 


REQUIREMENT: 


TRAINABLE OCR 
SOFTWARE 


SPOlk 


3.0 


SOLUTION: 

Fast, accurate, low cost OCR Software, that 
trains an MS DOS PC to recognise all printed 
fonts. Reads 35 cps on 16 MGz AT and 65 cps 
with 25 MHz (780 words per minute). 
Supports major Scanners. 



SCANDEC TRIBUTOR A/S 

and its sister company 
Scandec Tributor (USA) INC 
are successful developers of 
Laser Printer interface Systems. 
Widely known in Scandinavia as an 
innovator of Laser Printer Enhance¬ 
ment products, Scandec Tributor is 
encouraged to bring these products to 
users worldwide. Scandec Tributor is a 
primary Hewlett-Packard and Canon Laser 
Printer dealer in Norway. 


SOLUTION: 


SCANSIPO^ 



$1095 


U.S. 


An intelligent serial to parallel or reverse 
converter, strapable baud, parity, bits, 
protocol (on serial), and strapable (3 kinds of 
timing for parallel output). Can be expanded 
with up to 32k of buffer). 




Sam Eydes vei 1B, 

PBox 71,1412 Sofiemyr, Norway 
Office-teL: 4- 47 2 80 59 60, 
Telefax: + 47 2 80 59 59, 

Telex: 74 840 scand. n 


* is the registered trademark of Flagstaff 
Engineering 


'Designed and produced by SCANDEC UDVIKLING in Denmark, 
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and the thin Ethernet (chea- 
pernet) interface connectors 
are on the rear bracket of the 
boards. The boards support the 
evolving 10 Base T standard 
for 10-Mbps twisted-pair 
Ethernet via an external or 
on-board transceiver. 

Other features include a 
software-selectable interrupt, 
direct memory access, node 
ID, and a jumper-selectable 
I/O base address for easy 
coexistence with other expan¬ 
sion cards. The Ethernet con¬ 
troller chip set provides a data 
throughput of up to 33 
megawords per second. The 
boards are fully Novell 
NetWare-compatible; NetBIOS 
and TCP/IP are offered as 
options. 

The Turbo Ethercom 8 is a 
half-size 8-bit board for the 
IBM PC, AT, and 80386 bus 
that includes an on-board 16K¬ 


byte multipacket buffer with 
two transmit buffers of 2K 
bytes each and 12K bytes of 
receive buffers. 

The Turbo Ethercom 16 is 
a half-size 16-bit board for the 
IBM AT and 80386-type bus. 

It includes an on-board 64K- 
byte shared RAM multi¬ 
packet buffer, which is divided 
into two transmit buffers of 
2K bytes each and 60K bytes of 
receive buffers. The Turbo 
Ethercom 16 also features a 
16-bit data path for maxi¬ 
mum network throughput and 
NetWare drivers for the 
server and the workstation. 

The Super Ethercom 16 is 
a full-size 16-bit board for 
IBM PS/2 Micro Channel ar¬ 
chitecture (MCA) compatibles, 
including the Models 50, 60, 
70, and 80. It has the same 
features as the Turbo Ether¬ 
com 16. 


The ARCnet boards, 
called the Turbo Arcom 8, the 
Turbo Arcom 16, and the 
Super Arcom 16, also employ 
surface-mount technology 
and VLSI parts. The boards 
support the ARCnet base¬ 
band modified token-passing 
network running at 2.5 Mbps 
with up to 255 nodes con¬ 
nected per network. Coaxial 
and twisted-pair connectors on 
the rear brackets of each 
board can automatically sense 
the type of cable connected; 
you can configure these con¬ 
nectors in a bus or star topol¬ 
ogy. Fiber-optic cabling is also 
supported as an option. 

Using an on-board transceiver, 
you can achieve node-to-node 
distances of up to 3 kilometers 
with no repeaters. The 
boards only use 16K bytes of 
system address space, which 
is switch-select able to 32K 


bytes for auto-boot PROM 
and other applications. Other 
features include user-selecta¬ 
ble interrupts, I/O address, 
and memory and node ad¬ 
dresses; two diagnostic lights 
on the rear bracket for moni¬ 
toring network activity; and 
Novell NetWare 
compatibility. 

The Turbo Arcom 8 is a 
ha If-size 8-bit coaxial control¬ 
ler board for the IBM PC, 

AT, and 80386-type bus that 
features an on-board 2K-byte 
data-packet buffer, which can 
hold up to four data packets. 
The Turbo Arcom 16 is a half- 
size 16-bit board for IBM 
AT-compatible 80286 and 
80386 computers that fea¬ 
tures an on-board 4K-byte 
data-packet buffer with dual- 
ported, zero-wait-state, dou¬ 
ble-buffered RAM and a 16- 

cominued 


Mcindcix Is Ahead Of The Competition 



Mcindcix 


MANOAX series 

MANDAX DC-15 AT HARD DISK/FLOPPY CONTROLLER 
with CACHE ON BOARD 
-100% IBM AT PORT AND BIOS COMPATIBLE 
-1:1 INTERLEAVE 

-COMPATIBLE WITH DOS, NOVELL, UNIX, XENIX AND 
OS/2 

-MEM DISK DATA RATE AT 5MBFTS/SECQND 
-PC AT HOST BURST TRANSFER RATE TO 
6.75MBYTES/SECOND 

-DMA OR PROGRAMMED I/O PC AT TRANSFERS 
-2K INTERNAL SUFFER RAM 
-OPTIONAL 32KX0 STATIC RAM FOR HIGH END 
PRODUCT WITH CACHEING 

PRIMARY & SECONDARY I/O ADDRESS FOR BOTH 
HARD DISK AND FLOPPY 

-ALLOW "DISABLE" OPTIONS FOR BOTH HARD DISK S 
FLOPPY 

-ALLOW 250/300/500 KBITS/SEC FLOPPY TRANSFER 
SPEED 

MANDAX DC 16 ESDI CONTROLLER with 
CACHE ON BOARD. 

Available in October 1909 
MANDAX DC-17 PC AT INTELLIGENT SCSI HOST 
ADAPTER 

with "BUS MASTER" OPERATION, 

MICRO CHANNEL/E IS A/AT VN U B U S 
INTERFACE 

Available in December 1089 


C & D TECHNOLOGY, INC. 

P,0. Box 146 Nei Hu, Taipei, Taiwan, R.O.C. 

Tel: (02) 791-4167 (Rep.) Cable: CDTECH TAIPEI 
Telex: 24458 CDTECH. Fax: 896-2-7916312. 
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OS/2 LAN PROGRAMMING 

4 days £780 


OS/2 PRESENTATION MANAGER PROGRAMMING 

5 davs £880 


SUPPORTING OS/2 

4 days £640 

SUPPORTING OS/2 
IAN MANAGER 

4 davs£720 


OS/2 STRATEGIC 
BRIEFING 

1 day £180 


OS/2 NETWORKING 
I day £180 


OS/2 PRESENTATION 
MANAGER 
1 day £180 


OS/2 TECHNICAL 
OVERVIEW 

} day 080 


OS/2 SQL DATABASES 

1 da v £180 


PROJECT ANALYSIS 
DESIGN VETTING 


DESIGN STANDARDS 
PROBLEM SOLVING 


THE TRAINING LEADERS 


-P 

The best OS/2 training and consultancy... 


'Number One in OS/2' 


W hen the major PC manufacturers, 

corporates and software developers need 
the most experienced, most knowledgeable, 
most thorough assistance in working with OS/2, 
one company comes immediately to mind QA* 
QA's leadership in OS/2 training and 
consultancy is unique. 

We were the first company to be authorised 
by Microsoft for OS/2 training* 

We were the company chosen to be suppliers 
of OS/2 training and education materials to IBM* 
And we were the first company in the world 
to give Presentation Manager training* 

Today, our wide range of courses provide 
subject-specific training, or progression through 
a linked series of courses, to give you the 
knowledge to achieve your particular OS/2 
objectives. 

And our consultants' expertise and experi¬ 
ence can assist you to achieve your design goals 
without costly mistakes* 

So if you are interested in getting the best out 
of OS/2, why not join those who have discovered 
that QA is the One to help you* 

Send for more details today or call Samantha 
Trinderon 0285655888 * 
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OS/2 DEVELOPMENT COURSES 


OS/2 PROGRAMMING 

4 days £780 


OS/2 DEVICE DRIVERS 

4 days £820 

OS/2 DATABASE 
PROGRAMMING 

4 days £780 


ALSO SUPPORT... 


AND SEMINARS... 


.OR CONSULTANCY. 


Please complete and mail !o 
Q A Training* 

Cecily Hill Castle* Cirencester, 

Glos GL7 2EF r ENGLAND 

Please send me full details on (tick as appropriate): 

□ OS/2 DEVELOPMENT COURSES DOS/2 SUPPORT COURSE DOS/2 SEMINARS 

□ OS/2 CONSULTANCY □ OTHER QA COURSES & SEMINA RS 





MbrosoA 

Authorised 


= = ~~ 
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We invite you to 
come to Thessalo¬ 
niki between 1-5 
November 1989, to 
visit INFOSYS- 
TEM ’89 organized 
by HELEXPO - TIF 
to be held at its 
modern fair¬ 

grounds covering 
an area of 30,000 
sq.m. 

INFOSYSTEM fo- 
cuces the latest 
technology of the 
entire world while 
presenting the 
prospects for the 
information sector 
in Greece. Greek 
and foreign com¬ 
panies will be 
presenting com¬ 
puters, peripheral 
equipment, com¬ 
puter manufactur¬ 
ing components, 
supplies, software, 
office machines, 
office automation, 
tsleinformatics 
etc. 

The International 
Exhibition of Infor¬ 
matics, INFOSYS¬ 
TEM is open to 
commercial vis¬ 
itors, experts as 
well as the general 
public. 


3' 1 INTERNATIONAL EXHIBITION OF INFORMATION SYSTEMS 


m m . . . 


IftFOSYSTEA/l ’89 


1-5 

NOVEMBER 

1989 

THESSALONIKI 

GREECE 



Leading the way beyond 2000 

An International Exhibition unique in its field 
Parallel events, conferences and seminars 



HELEXPO 

THESSALONIKI 

OFFICIAL ORGANIZER OF INTERNATIONAL FAIRS, EXHIBITIONS, FESTIVALS, CONGRESS 
HEAD OFFICE 154. EGNAT1A STR., GR 54636 THESSALONIKI, GREECE, TEL,: 031/239221 
TELEX: 0412291, TELEFAX: 031/229116 

ATHENS OFFICE: 1, MITROPOLEOS STH„ GR, 105 57 ATHENS, GREECE, TEL : 031/3238051 


OAruvpfC 
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WHAT'S NEW 


INTERNATIONAL 


bit-wide data path. An 
enhance d-mode NetWare 
driver is available as an option. 
The Super Arcom 16 is a 
full-size 16-bit board for IBM 
PS/2 MCA-based systems 
that has the same features as 
the Turbo Arcom 16. 

Price: $395 U.S. for the 
Turbo Ethercom 8; $595 U.S. 
for the Turbo Ethercom 16; 
$695 U.S. for the Super Ether¬ 
com 16; $325 U.S. for the 
Turbo Arcom 8; $495 U.S. for 
the Turbo Arcom 16; $695 
U.S. for the Super Arcom 16. 
Contact: Complus GmbH. 
Sebastian st rasse 171, D-53GO 
Bonn 1, West Germany, 49- 
02-28-62-50-01. 

Inquiry 921. 


An Access Manager 
for DOS 

Y ou can buy a copy of 
Travel ing Software * s 
ViewLink in the U.K, from 
Softsel Computer Products. 
ViewLink is an access man¬ 
ager for DOS that provides you 
with instant file organization 
by automatically linking files 
with the applications that you 
used to create them. 

You use a single-keystroke 
function to launch an applica¬ 
tion and load its associated 
file. The search facility gath¬ 
ers information from your 
hard disk, and the view func¬ 
tion assembles it in a variety 
of ways (e.g., by content, 
name, date, or any combina¬ 
tion). The view function can 
also link individual files in 
any combination and will auto¬ 
matically Jink newly created 
files according to your criteria. 
Cut and paste lets you move 
screen text between applica¬ 
tions. The command system 
lets you operate different ap¬ 
plications with the same 
commands. 

ViewLink requires an IBM 
PC with 384K bytes of RAM 
and DOS 2.0; a hard disk 
drive is recommended. 

Price: £105. 


Contact: Softsel Computer 
Products Ltd., Softsel House, 
Syon Gate Way, Great West 
Rd., Brentford, Middlesex 
TW8 9DD, UK, 44-01- 
568-8866. 

Inquiry 901. 


Print PostScript 
Files on Any Printer 

I f you've got a DOS com¬ 
puter that can run Aldus 
PageMaker or Ventura Pub¬ 
lisher, but your dot-matrix, 
ink-jet, or laser printer can't 
accept the PostScript-language 
files these programs gener¬ 
ate, try Kagema's Freedom of 
Press to solve the problem. 

Freedom of Press is a Post¬ 
Script interpreter that runs on 
the IBM AT and most dot¬ 
matrix, ink-jet, and laser Post¬ 
Script-compatible printers, 
even in color. For example, 
you can print PostScript out¬ 
put from Aldus PageMaker, 
Ventura Publisher, or GEM 
Artline on a Hewlett-Packard 
LaserJet II, PaintJet, or com¬ 
patible primer without an up¬ 
grade kit. 

The software comes with 
35 PostScript-compatible fonts 
that you can rotate and scale 
to any size, plus disk manage¬ 
ment capabilities, including a 
batching feature that lets you 
print multiple files un¬ 
attended. 

Freedom of Press runs on 
the IBM AT and 80386 com¬ 
puters with 640K bytes of 
RAM, 512ft bytes ofEMS 
memory, DOS 2.1, and a 
hard disk drive with at least 4 
megabytes of available mem¬ 
ory. The software supports 
math coprocessors for higher 
speed and runs with applica¬ 
tions that can create Post¬ 
Script-1 ang uage -compat ible 
output. 

Price: 1098 Swiss francs. 
Contact: Kagema AG, Post- 
fach 209, CH-8030 Zurich, 
Switzerland, 41-1-261-2536. 

Inquiry 922. 

continued 


The Doctor says: 

(Clipper developers can’t 
afford to be without our tools ! 

- After successful years in domestic markets, Inter¬ 
national versions of our products are now available. 




The number 1 In 
word-processing systems 


* Text formatting with justification 
ft pre-definable text elements; ideal for ge¬ 
nerating standard text 

ft Search and replace, black management 

* Tabs, table handling 

* Handling of strings/memos/files 

* Printing attributes visible on the screen 
ft Mail-merging and macro support 
ft Printing functions with reformatting options 

* Universally configurable modular word processing 
ft No license fees for use within application programs 

price: $185 



The Toolbox without re¬ 
strictions. Replaces 
more than 700 functions. 

■Ct Nested GET/READ 


ft Wndow management with full graphics capability 
ft Graphic function s , adapter indspe nden t 
ft Serial communication with interrupt control 
ft Smooth mouse driver 
ft MuftidimensionaJ array management 

ft Variety of printing functions (spooler, laser printer support etc.) 
ft Superspeed string handling 
ft Manipulation of numbers (SIN. COS, bits...) 
ft DOS and BIOS system infos 
ft Fie and directory management 

price: $ 385 



The best Report Writer 
money eon buy I 

ft Report generator and toon edtor, 
linkable to your application 
ft Numerous functions for output 
control, format and group definition, printer adaption etc. 

Let the user design his own evaluation methods: meou-dtven 
design of reports within your Clipper application 
Freely definable page layout with WYSIWYG display 

price: $ 185 


Bundle: CLText / CLTools / CLReport 


price: $ 645 


Call or write for free brochures and demos 

Orders: International money-orders, Eurocheques, no C.O D.'s 
No surcharge for: 

Shipping and Handling: $ 15; OPS: $ 30 

Dr. Huggle & Partner 

Schildstr.20 • D-5100 Aachen * W.-Germany 
Phone (-49) 241-403114 • FAX (-49) 241-403117 

Clipper ts a regiaered trademark of Nantucket Corporation 
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Innovative PC Products 


WHAT'S NEW 


JJEW j 

WORDPERFECT DREAMER® 



Over 80 single-keystroke commands for WordPerfect 
5 A plus 30 additional user macros, “One of the mom in¬ 
novative products a/ Com dex/SpringW a .— Info 1 World, 
Also f or Lotus 1-2-3, Enable, etc, _ $199.95 

PROGRAMMABLE DREAMER® 
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Great for VARs—for use in POS, machine control, proc¬ 
ess control, custom applications. Many models to choose 
from. Custom options available, _ $199.95 

WINNING WORDPERFECT 5.0 




ng 

disk containing lesson demo files. 


$29.95 


FANCARD 71 



Extend the life of your PC and components No additional 
power supply needed. Available with one or two fan units. 
FanCards are qui-etJ Patent pending. from $79 


BANX® 



Slacks vertically and horizontally. Holds over 75 3,5" 
disks. Easy access via slide out drawers. Four color- 
coded dividers included. Security lock and key. Manufac¬ 
tured from high quality plastic. $29.95 


Dealer/Dsstnbuior/VEM Inquiries Welcome! 

T- S. MICROTECH, INC. 

12565 Crenshaw Blvd. Hawthorne, CA 90250 
(213) 644-0059 • FAX (213) 644-0567 

80IS-54 BYTE- SEPTEMBER 1989 Circle 464 on Reader Service Card 


INTERNATIONAL 


A New Font 

Cartridge 

for DisplayWrite 4 

L aser Solutions' new font 
cartridge contains Pre¬ 
senter. Gothic. Courier. 

Elite, and Line Printer fonts in 
portrait and landscape orien¬ 
tations, You can use these fonts 
with DisplayWrite 4 software 
on Hewlett-Packard LaserJet, 
LaserJet Plus, and Series II 
laser printers. 

The cartridge, which con¬ 
tains over 600K bytes of fonts, 
is available with free soft¬ 
ware drivers for DisplayWrite 
4, You can adapt it for use 
with other software that drives 
HP printers. You can print 
all characters in five pitch 
sizes (5, 8 f A, 12* 15. and 17 
points) in normal, bold, and 
italic typefaces. Other fea¬ 
tures include an install-and-go 
solution and automatic page 
rotation. 

The package also includes 
fax, message, memo, and other 
useful forms that you can 
produce by inserting Dis¬ 
play Write's user-definable 
codes into the document. 

Price: £330, 

Contact: Laser Solutions, 3 
Brownlow Rd., Redhill, Sur¬ 
rey RH1 6AW, UK.44- 
0737-769175. 

Inquiry 923, 


M Prolog 
for 80386 PCs 

E psilon breaks the DOS 
barrier with a new version 
of the M Prolog system for 
80306-based personal com¬ 
puters. M Prolog/386 lets you 
run Prolog applications with 
high demands on memory 
size and execution speed on 
standard personal computers. 

Executing in protected 
mode, MProlog/386 takes full 
advantage of the 32-bit archi¬ 


tecture of the 80386 but runs 
under DOS. Without the 
need to switch to another oper¬ 
ating system, MProlog/386 
overcomes the 640K~byte limi¬ 
tation and lets you use up to 
16 megabytes of memory, 
either real or virtual. 

The integrated window 
and menu system facilitates de¬ 
velopment of window-based 
applications, A compiler gen¬ 
erates efficient native code 
with an execution speed of 
110K logical instructions per 
second (on a 20-MHz CPU 
with cache). The external 
language interface lets you call 
routines written in C* Pascal, 
or assembly language. 

The system offers the same 
language features as the other 
versions for VAX/VMS, Sun- 
3/Unix, and the IBM System/ 
370 under VM/CMS. and it 
provides for the development 
of portable Prolog programs 
for computers of different 
manufacturers. It includes a 
set of built-in predicates for in¬ 
teger and real arithmetic, in¬ 
put and output of characters, 
tokens, terms and records, 
handling of system and user- 
defined exceptions, and ma¬ 
nipulation of the Prolog data¬ 
base in backtrackable and 
non backtrackable versions. 

MProlog/386 requires an 
80386-based personal com¬ 
puter with at least 2 mega¬ 
bytes of RAM, DOS 3.0, a 
hard disk drive, and EGA 
or VGA. 

Price: 2000 deutsche marks 
for the development system 
without the compiler; 5000 
deutsche marks for the pro¬ 
duction system with the 
compiler. 

Contact: Epsilon, Kurfuer- 
stendamm 188, D-1000 Berlin 
(West) 15, West Germany , 
49-30-8826991. 

Inquiry 925, 

continued 






























Quality In... 

Quality Out 



No matter how well acquainted you are 
with making important personal 
computing decisions—decisions that may 
involve hundreds of thousands of 
dollars—the value of those decisions is 
only as good as the value of your 
information. Without quality 
information—it’s hard to make quality 
decisions. 

BYTEweek, McGraw-Hill’s new weekly 
newsletter for professionals in the 
personal computer industry, is devoted to 
giving you that quality information 
through its timely and compact one-stop 
news format. 

This new publication provides you with 
short, easy-to-read selections of the most 
important news and technological 
developments of the past week. And 
BYTEweek interprets this news with in- 
depth commentary and analysis. 

Subscribe to BYTEweek for quality 
information. Remember, quality 
in, , .quality out 


Subscribe now and take advantage 
of the special one-year charter 
subscription rate of $395 ($495 
outside the ILS. and Canada). This 
special price represents a savings of 
$100 off the regular rate. Your 
subscription includes 50 issues plus a 
free three-month subscription to 
BIX—a $49 value. Through BIX you 
can directly access the Microbytes 
Daily news service and communicate 
with other BIX users. 

Don't miss this opportunity! In the 
U.S., call BYTEweek’s toll-free number: 
1-800-258-5485, in N.H. and outside 
the US., call: 1-603-924-9281. 

BYTEweek offers a money-back giiai-nntoe If you're 
not completely satisfied. 


fhVn.WMBK SSS 

News and Analysis tor Professionals in the Personal 
Computing Industry r 

One Phoenix Mill Lane. Peterborough. NH 03458 
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Golden Bow 
Software from MJB 
Computing 

M JB Computing offers 
the complete range of 
Golden Bow Systems soft¬ 


ware, including Vq, Vfeature, 
Vcache, Vopt, Vtools, and 
Vlock, 

Vq finds your disk infor^ 
mat ion with a search path that 
can be as narrow as a single 
file or as wide as a whole disk. 
You can compare files, edit 
them in parallel, or copy and 


paste them to a new file. You 
get a full selection of text 
functions like auto-indent, 
paragraph formatting, text cen¬ 
tering, search and replace, a 
clippable symbol table to help 
you draw boxes and write in 
foreign languages, and block 
functions to facilitate cut, 


copy, paste, and delete or print 
words, columns, or lines. Vq 
requires an IBM PC with 256K 
bytes of RAM and DOS 3.0 
or OS/2, 

You can use Vfeature for 
drive-spanning or to turn one 
or two drives into up to 23 
disk partitions that DOS sees 


The new Cherry 2000. 




Reads Cards. Recognises Barcodes. 

And likes Mice. 


IBM* compatible multi-optional Keyboard, With built-in 
Card-Reader Barcode and Mouse Options. 
Operator Guidance from LCD Display. 24 programmable 
Function Keys. For PC, XT, AT and PS/2 Systems, Typical 
Applications: Word Processing, Factory Data Entry, CAD/CAM 

and Graphics. 


The main Advantages of the Cherry 2000: 

• 122 or 123 keys, 24 of which are freely programmable function keys. 
• All programmed parameters remain stored In non-volatile memory for up to 10 years. 
• Superior Cherry MX keymodules with 4mm full travel and Cold Crosspomt* 
contacts, ft Reliable positive contact eliminates Input errors. # Reliability: MCBF “ 
lxl0 q key operations, MTBF ^ 20.000 hours, • Long life expectancy o? individual 
keys: > 5Gxl0 6 operations. • Functionally styled housing with 2 M shielded colled 
cable, 5 pin DIN connector and 25 pin D subminiature connector, • Rugged, 
inherently stable mechanical construction. • Fatigue free operation with no risk 
of multiple actuation, achieved through ergonomic design of "Cylindrical Style" 
key layout. "Deep dish” for homekeys F and J and dimple on key 5 of numeric 
pad assures easy location of fingers when touch-typing # 2-shot moulded matt 
keycaps are non reflecting, wear resistant and easy to cleaa • Keycaps in light 
body, colour with darker legends (beige-grey, white grey). 

Integrated Options: 

• Serial asynchronous interface. # Magnetic card reader 

• Mouse • Calculator, • Password. • DOS commands. 
• Special purpose keys. 

Send today for further technical details! 


New Generation Keyboards. 


Cherry Mlkro&chaiter GmbH, Cherrystrasse 19, Postfach 1220, D-8572 Auerbach/Opf., Teiefon: (09643) 18-Q t Telex; 631635 cherd, Telefax: (09643) 18-262 
Cherry Electrical Products Ltd,, Coldharbour Lane, Harpenden, Herts, GB AL5 4UN, Phone: (05827) 63100, Telex: 826012. Telefax: (05827) 68883 
Cherry S&rl, 1, Avenue des Violates, Z.A, des Petits Carreaux, F-94384 Bonneuil/M. cedex. TEL: 143-77-29 51. TElex: 262657 cherf, Ttlfefax: 143-772084 
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as separate drives. You can 
also use Vfeature to attach 
drives that your controller 
wouldn't normally support 
without additional hardware 
or modifications* including 
drives with more than 1024 
cylinders (up to 2048), 
Vfeature works with the 


IBM XT* AT* and PS/2s and 
most compatible hard disk 
drive controllers* including 
run-length-limited* ESDI, 
and SCSI controllers, and most 
versions of DOS, Vfeature 
Deluxe allows DOS partitions 
to 1 gigabyte and can span 
two drives in one partition. It 


requires DOS 3.1 or higher. 

Vcache automatically 
caches up to 15 megabytes of 
hard disk data* including di¬ 
rectories, file access tables* 
and programs* and then 
transfers the cached sector 
chains to your program at 
RAM speed. Each time you 


read new data from the disk, 
Vcache stores it all in memory 
instead of leaving it in the 
buffer. Then, before reading 
the disk* Vcache looks in 
memory for the data you want. 

Extra programs included 
with Vcache are Vkette, which 
continued 





IBM is the registered trademark of the 
lncttnatihilfll Business Mark itiey CurporilIan 

© Copyright by Cherry Mikroschalter GmbH 


The new 
Churry 100U 
Mulh~ functional 
keyboard 
Compatible with 
PX. XT, AT and PS/ 2 systems 
ftii Indication of selected mode. 
Suitable for Te/miniik 


The Cherry 537. 
AT compatible keyboard 
wrth serial interface. 


The new Cherry 1600- 
An IBM* Compatible multi-functional keyboard 
with built-in Barcode decoder unit. 

DCVO Systems, 


POWER AND 
MORE. 

A-77066 12MHz Baby 286 Mainboard 

A-77266 12MHz Baby 286 Mainboard 

W/RS-232 on Board 

A-77166 16MHz Baby 286 Mainboard 

A-7802QA 20MHz Baby 386 Mainboard 

A-78020B 25MHz Baby 386 Mainboard 

A-78020C 25MHz Baby W/Cache memory 386 

Mainboard 

A-78016A VGA (Cirrus 8-Bit) Card 

A-780I6B VGA (Trident 16-Bi 

AP-ATl I2MHz 286 System 

AP-AT3 12Mhz 286 System 

AP-AT5 20MHz 386 System 

AP-AT6 25MHz 386 System 

AP AT7 25MHz W/Cache 
386 System 

± ACME TECHNOLOGY CORP. 

i-, 

(TTH-FL. NO, 133 Chung lfsiao E- RD- Section 5 Taipei Taiwan R,0,C. 
TEL : f88G-2) 763-1863 TAX : (8S6-2) 768-1987 TLX ; 39107 KAI BOARD 
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BYTE Subscriber Services 


y 

Xou 


,our BYTE subscription brings you a 
complete diet of the latest in microcom¬ 
puter technology every 30 days. The kind 
of broad-based objective coverage you’ve 
read in this issue. To ensure that you 
receive the best possible service during the 
term of your subscription, we have listed 
below a wealth of services, available to 
you as a BYTE subscriber. 

BONUSES 

y\ Annual Separate issues; In addition to 
BYTE*s 12 monthly issues, subscribers 
also receive our annual IBM PC issue 
free of charge, as well as any other 
annual issues BYTE may produce. 

iVJ Reader Service: For information on 
products advertised in BYTE, circle 
the numbers on the Reader Service 
Card enclosed in each issue that cor¬ 
respond to the numbers for the adver¬ 
tisers you select. Drop in the mail and 
well get your inquiries to the 
advertisers* 

V] Subscription Service: If you have a 
problem with, or a question about 
your subscription, you may contact us 
at the following addresses, 

Europe: 

BYTE Subscriptions 
McGraw-Hill House 
Maidenhead, Berkshire 
England SL6 2QL 

Outside Europe: 

BYTE Customer Service 
Department 
Box 6821 

Hancock, NH 03449 U.S*A. 


Available 


EVTE 

IH WPTH 

Groupware 

«QDUGI WW 

24 

Plotters' 


Open Look Unix 
Sonthme A Update 
Better Screens tar Laptops 
CD-ROMs Betti Hypnrteafc 
Awpidlng Spm&dsheel Plttalte 





Mail us the details along with the 
name, address and postal codes of the 
subscription* If the problem involves a 
payment, please include a copy of the 
credit card statement or front and 
back of your cancelled check. For in¬ 
formation regarding back issues and 
editorial indicies, write to the follow¬ 
ing address: 

BYTE Customer Service 
Department 

Box 328 

Hancock, NH 03449 US,A. 


PAID SERVICES 




BIX: BYTEs Information Exchange 
puts you on-line 24 hours a day with 
your peers via computer conferencing 
and electronic mail. All you need is a 
microcomputer, a modem and a pass¬ 
word. See the BIX ad (refer to Index 
for page) in this issue of BYTE for 
cost information on foreign registra¬ 
tion and usage. 

Program Listings: Listings of pro¬ 
grams that accompany BYTE articles 
are now available on BIX, on disks or 
in quarterly printed supplements (see 
reply cards in this issue for cost 
information). 

Microform: BYTE is available in 
microform from University Microfilm 
International in the US, and Europe, 
See Contents page for cost 
information. 


DISCOUNTS 






el 


Group discounts available for one* 
year subscriptions. For details write 
to the following address: 

BYTE Group Subscriptions 
P.0, Box 555 

Hightstown, NJ 08520 U.S*A. 


Be on the leading edge of micro tech¬ 
nology. Subscribe to BYTE magazine 
and in addition benefit from all the 
aforementioned services. Complete and 
mail in a subscription card from the ad¬ 
jacent page* 


BYTE 


Order your BYTE subscription with one of the convenient order cards in this issue or through a McGraw-Hill representative or 
magazine agency listed Mow: 


McGraw-Hill Representatives: 

France: 

McGraw-Hill 

IS Rue Dei CordQrmier!i 

70600 Matsons Lafttnr 

1 - 39 - 62 - 57-79 
Italy: 

McGraw-Hill/Ceri 
Lutigo Pb Awondli 205 
M1153 Torino 
*1-0999023 
Netherlands: 

McGraw-Hill Benelux 

5327 AC Hurwenen 
Nether lands 
04112-1553 

Scandinavia; 

McGraw-Hill 
Holm Marketing 
Gianstucvcj 13 
DK-2840 f-Mtt 
Denmark 

2- 422-006 


Spain: 

McGraw-Hill De Espana 
Santa Bcorriz 4 
28038 Madrid 
1-433-8777 

Turkey: 

McGraw-Hill 

Halitep Kad Eksioglu Isham 
Kad 4 No 101 Kadi key 
Istanbul 
U-3370145 

United Kingdom: 

Circulation Field Sales 

McGraw-Hill 

McGraw-Hill House 

Maidenhead, Berkshire SL6 2QL 

England 

0620-23431 

Austria/Swmerlortd/ West Germany: 

McGraw-Hill 

Fast fetch 40 02 69 

D-B0QO Muncheji 40 

'®fcst Germany 

89-525847 


Agencies: 

Atolria; 

Minerva 
fowfach 347 
A-1001 Vienna 

Belgium: 

Office International Pniodiqus 
Avenue Louise 485 
B-1050 Brussels 

Denmark: 

Harck 6c Gjellcrup Booksellers 
G.EC. Gad Norrepori 
31-33 Ffolstracdc 
DK-U71 Copenhagen K 

Untied Kingdom: 

Blackwells Periodicals 
PO Bm 40 
Hythe Bridge Street 
Oxford OX3 2EU 
Finland: 

AkutEcmmen Kirjakauppa 
PO Box 123 
SF-00101 Helsinki M 


France: 

Spain: 

Dawson France 

Diaz De San cos 5a 

Rue De La Prairie 

Liberia Cuentificio Tecnica 

93121 Rilaiscou Cede* 

Calk De Lag^ca 95/P0 Box 6.050 

Greece: 

Madrid 6 

A. Aizemiam Sc Co 

Sweden: 

9 Amcrikjs Street 

Esfelte Tidskri ftscentralen 

Athens 10672 

PO Box 45150 

Italy: 

5-30430 Stockholm 

D.E.A, 

Switzerland: 

28 Via Lima 

Hans Huber 

00)98 Rome 

Langgasstrawe 76 Sc Marktgasse 9 

Netherlands; 

3000 Bern 9 

Faxon Europe 

Turkey: 

2 Vborbv rg>v-ul 60 

Caglayan Kiiabevi 

Box 197 

Beyoglu Takadliyatt Usa Pasaj 

1012 SC Amsterdam 

7-8-9-21 fembd 

Norway: 

West German)': 

Narvesen As Subscriptions 

Kunst fit Wissen 

Boks 6135 

Willhelmsrrasse 4 

Eiierstad. Osh 6 

Postfetch 46 

Portugal: 

D-7DG0 SmcEgan 1 

Fernando Machado Sc Co 

Yugoslavia: 

15 Rua Das Carmel icas 

Cankarjcva Zatazba 

4000 forte 

Postal i Predai 201 

61001 Ljubljana 
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accelerates your disk reads 
and writes, and Vscreen, 
which accelerates mono¬ 
chrome displays, both up to 
three times faster, according 
to the company, Vcache oper¬ 
ates with DOS 2,0 or higher, 
Vopt organizes your hard 
disk into contiguous files that 
are easier to recover in the 
event that you accidentally de¬ 
lete a valuable file. The pro¬ 
gram includes Vmap for 
graphical displays of hard 
disk storage utilization; Vseek 
for graphical displays of hard 
disk seek times; Vmarkbad for 
flagging bad clusters; 

Vbench for benchmark-testing 
your system; Vs peed for plot¬ 
ting disk drive speed and disk 
sector spacing; Vrd for 
checking for and displaying 
disk errors; Vprtsc, a resi¬ 
dent program for speeding up 
PrtSc operation; and Vtsr for 


displaying resident program 
status. Vopt requires an IBM 
PC with 512K bytes of RAM, 
DOS 2.0, at least one 360K- 
byte floppy disk drive, and a 
graphics adapter, 

Vtools is a toolkit of pro¬ 
grams that display and sort di¬ 
rectories and files; delete 
files or directories; modify 
files in ASCII or hexadeci¬ 
mal format; walk the directory 
tree; find and display all 
copies of a file; and compare 
or update similar files in dif¬ 
ferent directories or disks. The 
file relocator lets you move 
files between directories with¬ 
out copying and deleting. 
Vtools requires at least 256K 
bytes of RAM and runs 
under DOS or OS/2. 

The Vlock Security Sys¬ 
tem protects your data and 
your system by keeping au¬ 
thorized users within their 


assigned applications and 
functions. The Vlock primed 
circuit board (PCB) offers 
password protection of system 
booting—you choose the boot 
password and, if you wish, a 
separate password for floppy 
disk boots. VlockD keeps 
users in their assigned areas 
by disabling the Control-C and 
Control-Break keyboard 
functions, 

Vmenu provides a flexible 
menu system for up to 32 
users. Users simply enter 
their user name and password 
to reach their home menu. 

You can add, delete, and 
change passwords, user 
names, and home menus to add 
new users, remove them, and 
expand a user's home menu. 

Vlock and Vmenu run on 
an IBM PC with 512K bytes of 
RAM and any version of 
DOS. The Vlock PCB fits in 


any available slot. 

Price: £250 for Vq; £70 for 
Vfeature; £99 for Vfeature De¬ 
luxe: £60 for Vcache; £50 for 
Vopt; £45 for Vtools; £120 for 
the Vlock Security System; 

£80 for the Vlock PCB and 
VlockD; £65 for Vmenu and 
VlockD* 

Contact: MJB Computing, 

102 Loraine Mansions, Wid- 
denham Rd., London N7 
9$H, UK, 44-01-704-7411. 

Inquiry 929, 


Put This Portable 
in Your Briefcase 

eridata Electronics of¬ 
fers a portable computer 
that is small enough to put in¬ 
side your briefcase and yet is 
powerful enough to run most 

continued 



CO/SESSION' 

sets new standards in 
remote access, speed, 
graphics and ease! 

Reduce travel and gain remote access to PCs 
everywhere. Proclaimed as the "Fastest Remote 
Software” by InfoWorld in March, 1989, Triton 
has now enhanced CO/SESSION to version 4.0. 

Featuring a new user interface, faster file transfers 
and full graphic support including EGA and VGA 
graphics, CO/SESSION allows one PC to remotely 
control a second PC, 

HO ME COMPUTING U se CO/SESSION to work at 
home and run your office PC as if you were there Access 
files, execute DOS commands, run programs, print 
reports and more. 

CUSTOMER SUPPORT Provide on-site support 
and training to customers without moving an inch. 
CO/SESSION allows you to work with remote users as 
if you were there, 

NETWORK ACC E SS Link remote users and offices 
to your network and enjoy on-line access to all the 
network resources, 

FILE TRANSFER S Transfer flies by modem or 
direct cable, CO/SESSION is ideal for laptops, home 
and remote offices! 



AUTOMATED SESSIONS , Add the ability to automate and schedule 
file transfers, printing and running of programs on remote PCs. 24 hours 
a day with SESSION/XL/" 


BETTER THAN CARBON COPY PLUS '* CO/SESSION is up to 
400% faster, easier to use, more powerful and lockup free. 

SHIPPING NOW ! CO/SESSION and SESSION/XL are available from 
dealers worldwide in English. Swedish, German, or Danish. Call or Fax 
today for information. 


See us at Fall COMDEX 
Nov 13-17, 1969 
Las Vegas, NV 

C4LL-201-855-9440 

FA X- 201 -855-9606 



Tfilan Technologies Inc . 2QQ Middlesex Turnpike Isehn. Nj 08030 
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IBM-PC BUS 

Input/Output Cards 

DIP-24 Opto-isolated digital input 
DOP-24 Opto-isolated Darlington output 
PlO-48 TTL level digital triput/output 
DPC-10 Pulse counter/timer/geneietor 
DCM16 0 Inputs, 8 Outputs, CTC 
AIP-24 12 Bit ADC input 
AOP-8 12 Bit DAC output 
AIS-16 12 Bit isolated ADC input 
TIP-8 Thermocouple Input 
SIO-2 R S232/422/485/20m A I/O 
ST-24 Screw terminal adaptors 
BXT Backplane extenders 
BP-5/11 5/11 Slot backplanes 


Blue Chip Technology 
Mam Avenue, Ha warden Induntrlal Park 
Manor Lane, Daeslde CHS 3PP U.K. 
Telephone: (0244) 520222 
Telex: 61471 Fax: (0244)531043 
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FORTH INSTRUMENTATION 
/Sf^— ~~ COMPUTER 


/n r | w. 


IDS 

9090 


A powerful contni] computer’ Im.'icMl on the new Hitachi 

FiOTYandi. " ' 

30Kby 
REFR 

LCD ami I a C bus paripJientt^ Built in are intetmjjtLS 
multitasking, time of cky dock wuLdiduc timer, full swin 
editor and symbtsEic assembler. 32 parallel and two serial 
^urts Riiiple [wwer supply and low power 3mA OPERA' 

1 off £194.95 indmJiHE manual and nmi'volatile RAM. 


Triangle Digital Services Ltd 

100a mod Street, London E17 3HX 

Ifelephone 01-5204442 ^ TKex LWH (quote MOTTS) 
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X Window System* 


As the European centre of X expertise, 1X1 
can help you exploit ibis important software 
standard 

■ Documentation 

* Source Code 

Latesl release oi XII on 0.25' cartridge tap# 
and IBM PC-AT formal ftopples 555* 

* Training 

Inctudas 4 day Programmer's Workshop 

* Consultancy 


Call +44 223 462131 

VTV IXI 
AAA Limited 

62-74 Burleigh Street, Cambridge, 
CB1 10J, England 

* X Window System Is a trademark of MIT 
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popular IBM PC software. The 
TurboLite 110 boasts a trans- 
flective supertwist LCD 
display that is 15 percent 
larger than those of compara¬ 
bly sized machines. The 
display brightens if you are 
working in a dimly lit room. 

A CMOS 80C88 16-bit 
processor powers the Turbo- 
Lite 110, and it has a switch- 
able speed to 4.77, 7.15, or 
9,54 MHz, Other features in¬ 
clude 640K bytes of RAM, ex¬ 
pandable up to l megabyte, 
32K bytes of ROM for the 
BIOS, 32K bytes of video 
RAM, 96K bytes of ROM for 
the ROM-based operating 
system, and a 128K-byte 
PROM socket for proprietary 
programs. Also included is a 
1,44-megabyte 314-inch 
floppy disk drive; a 36GK-byte 
5 W-inch floppy disk drive is 
available as an option. The 
full-function 79-key key¬ 
board uses the IBM Enhanced 
layout with four cursor-con¬ 
trol keys and the full ASCII 
character set. 

The display has a resolu¬ 
tion of 25 rows by 80 columns 
with a viewing area of 232 by 
106 mm, with adjustable con¬ 
trast and brightness. You get 
a resolution of 640 by 200 
pixels (with the CGA adapt¬ 
er) and two selectable charac¬ 
ter fonts. 

The RGB video supports 
standard 9-pin D connectors; it 
represents color displays with 
eight corresponding gray 
levels. Color or monochrome 
displays are switchable through 
software control. 

The laptop comes with a 
ROM-based DR-DOS 33 {MS- 
DOS 3.21 is also available as 
an option) and a detachable 
battery pack so you can re¬ 
place it with a freshly charged 
backup unit. 

To extend battery life, the 
TurboLite 110 shuts down the 
display backlight when typ¬ 
ing stops for a sufficient period 
of time. In this “sleep’ 1 
mode, the video controller also 
stands by and the CPU halts 
to reduce the battery 


consumption. 

Additional features include 
an RS-232C serial connector, 
a 9-pin connector for a 
modem, a 25-pin IBM-com¬ 
patible Centronics-type con¬ 
nector, a 9-pin I/O connector 
for an RGB color or mono¬ 
chrome display, a 5-pin con¬ 
nector for an external key¬ 
board, and a 25-pin connector 
for an external floppy disk 
drive* 

The TurboLite 110 mea¬ 
sures 310 by 280 by 49,5 mm 
and weighs 3.1 kilograms. 
Options include an extra 14.4- 
watt-per-hour battery pack, 
an external 300-/1200-bps 
Hayes-compatible modem, an 
external 5 U-inch floppy disk 
drive, and an external 101- 
or 102-key Enhanced 
keyboard. 

Price; 2495 deutsche marks. 
Contact: Veridata Electron¬ 
ics, Inc., Fifth Floor, 19 
Nanking East Rd., Section 3, 
Taipei, Taiwan, R.O.C., 886- 
02-506-9755. 

Inquiry 930, 


The Ultimate 
Macintosh Emulator 

S pectre 128 lets you put a 
Macintosh inside your 
Atari ST. It runs Macintosh 
128K-byte system ROMs, 
bringing the emulator up to 
date with current software and 
providing a reliable base for 
future software. 

The emulator uses all 
available memory, as well as 
the entire screen area avail¬ 
able on the Atari ST, and is 
compatible with most ST 
hard disk drives. It supports 
the Hierarchical Filing Sys¬ 
tem— 800K bytes per double¬ 
sided floppy disk drive. It 
also supports a 40QK-byte for¬ 
mat tor single-sided floppy 
diskdrives, 

continued 
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POLYTRON Tools: Save Money, 



Save Time, Save Effort! 


Ps a wonder complex software ever 
works. The process of creating it is 
inherently error-prone, Our Configuration 
Management tools manage the process, 
enhance communication and coordination, 
and help ensure product reliability. In short, 
they save money, effort and time during 
every phase of the product lifecycle. 


PVCS 


The core of Configuration Management is 
version control. Tire POLYTRON Version 
Control System (PVCS) provides complete 
control over the configuration of source 
code, object code, tools and even documen- 
tat ion. Previous versions are easily retrieved 
at any time. The most up-to-date version is 
instantly available and its genesis is auditable. 
You always know who made a change, what 
the change was, when it was made, why it 
was made and what revisions contain the 
change. You can prevent unauthorized 
changes and coordinate revisions, special 
versions and upgrades — automatically. 


PolyMake 


PolyDoc 


PolyDoc automates the nastiest job in pro¬ 
gramming — Source Documentation. The 
alternative is manually gathering source 


documentation from obsolete specifications, 
wads of scribbled notes and ruminations of 
absent-minded programmers. With PolyDoc, 
programmers, project leaders, teams and entire 
organizations have an easy, practical way to 
create, share and reference project docu¬ 
mentation. PolyDoc compiles a Project 
Documentation Library (PDL) that stays 
current with the project as it evolves. Source 
documentation is automatically extracted 
from the code and other references and 
organized in the PDL according to keywords 
the programmer has embedded in the code. 


PolyMake automatically invokes your com¬ 
piler, linker and tools to rebuild your system 
when modules change. The multi-language 
dependency generator brings even more 
precision to builds. 

Features include integration with PVCS 
and Poly Librarian, hierarchical dependency 
trees, configurable paths, conditional con¬ 
structs, nested include files, multiple OS 
compatibility and “list of files” support. 


PolyLibrarian 

PolyLibrarian can create object code libraries 
with any language that produces object 
modules that can be linked with MS-DOS 
LINK, Phoenix PLINK86 or a compatible 
linker. PolyLibrarian is easy to use, so libraries 
can be optimized for specific projects or 
generalized for maximum functionality. 

PolyLibrarian promotes supplying 
modules as “black boxes” for testing and 
integration. Teams "publish” a library con¬ 
sisting of their properly compiled modules, 
ready to be linked with other modules. This 
eliminates compiler switch and procedural 
errors and speeds building and testing since 
modules are precompiled. 


PolyShell 


PolyShell redefines MS-DOS as an environ¬ 
ment for programmers — its UNIX-style tools 
and functions are designed to aid and speed 
the tasks that programmers do. There is no 
need to modify your programming tools, 
languages or software. A comprehensive 
tutorial guides users through the internal 
commands and all 96 utilities. Interactive 
help is always available. 


PolyAWK 

As a programmer you are confronted with 
manipulations of source code, data or text that 
fall outside the capabilities of editor macros 
or common tools. Fbr these quick and dirty 
jobs you need a quick and dirty tool builder. 
AWK is a language optimized to quickly 
write tools. PolyAWK is a true implementa¬ 
tion in MS-DOS or OS/2 of NAWK, 

PolyAWK permits even the new user 
to construct elegant tools in a few lines of 
code — written, debugged and working in 
minutes. Inherent structure and excellent 
string handling is the secret to AWKs con¬ 
cise nature and remarkable readability. 

When you order PolyAWK you receive a 
copy of “The AWK Programming Language” 
by Aho, Weinberger and Kemighan. 


To Order, Call 
(0763) 73455 
FAX (0763) 73460 

The Software Construction Co,, Ltd. 

The Red House, 84 High Street, 
Buntmgford, Hertfordshire SG9 9DJ 
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Pricing 

POLYTRON products can be used indepen¬ 
dently or together, and are priced on a "Per 
User" basis. The price per user decreases as you 
add users — call for quotes. Personal PVCS for 
MS-DOS or Mac MPW; £85. Professional 
PVCS: £225. Network PVCS: Call. PolyMake 
for MS-DOS: £85. Network PolyMake: Call, 
PVCS & PolyMake are packaged together on: 
OS/2, SunOS, VAX/VMS, IBM A1X. Call 
for pricing. PolyDoc for MS-DOS: £115. 
PolyLibrarian for MS-DOS: £85. PolyShell for 
MS-DOS: £60. PolyAWK for MS-DOS: £60. 
PolyAWK for OS/2: £115. PolyAWK + 
PolyShell Combination {Save £35): £85. 
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High Quality Software Since 19.82 
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ITALIAN I ! 


\ 

*..un estratto dal nostro catalogo: • 


MS Word 5 it. 720,000 

MS Excel 2.1 It. 720,000 

MS Quick M ASM/C 230.000 

Lotus 1-2-3 3.0 it. 750.000 

dBASE IV if, 1.090.000 

T urbo Pascal 5.5 it. 240.000 

PC Toots 5.1 125.000 

Norton Utilities 4,5 150.000 


Quotho32 

Via Accufsio, 2 - 50125 Firenze 
Fax. 055-22.80.674 

Tel. 055-23.20.391 <r.a.) 

futto il software in italiano e 
di importazione a pronta consegna. 
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NEED MEMORY? 


All WE need is: 

54 KB - WKS, 67 KB - Server 

Even LESS with nsw Expa/ided-MeriBiy-VgirsiDri - EMS 4.0 < Nw 
19) 1 Casynel N0S& is a lull featured LAN operating system which 
is 100% NETBIOS and M&PCLD0S 3.1 wmpalibte and works vrih 
any Arcnet, Ethernet or Token Ring interface cards. Start wtlh a 5 
user system and easily upgrade later to a ltd 250 user system. Some 
Features are; Prlm-Spool-Popup with Forms Control. Director* and 
File Semity System, Data Encryption, Unload Function, Online 
Help! Supports Bridges, Gateways Shared Modems. CD-ROM* 
and much more? Multi Tasking Easynei NOS/z is easy on memory, 
easy to install AND easy on your BUDGET I Availibte in English and 
German Versions! CaV now Tor a DEMO-Systemt 

See us at SYSTEMS '89 - Munich, ¥f. Germany 
Hell 16. Booth PI 2-El T (Canada) 


GET ASYNET 
NOS/2 - LAN 


I Dealers and Distributors WANTED I - Allvei 

SGFTTEK Computer, Bax 9, D-3360 Ostenode 14 
Tel. (49) 5522/75421 Fax. (49) 5522/5112 | 
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POS-EQUIPMENT 



Scanners Applications for 

Drawers MS-DOS/UNIX 

dietrich SINCE 1928 

Zah ringer Stajfte 326 
D-7800 FREIBURG/Germany 
Phone 49-761-54915 
FAX 49-761-56881 


WHAT'S NEW 

mmmm 


Spectre 3 28 is compat ible 
with most Macintosh software 
including HyperCard, Adobe 
Illustrator, Aldus PageMaker, 
MacWrite 5,0, MacPaint 2.0, 
MuItiFinder, Quark XPress, 
Aldus Freehand, Microsoft 
Word, and Microsoft Excel, 
and needs no patch files. 

Price: £199. 

Contact: HiSoft, The Old 
School, Greenfield, Bedford 
MK45 5DE, UK, 44*0525- 
718181, 

Inquiry 926. 


New Functions 
for InstaPlan 

I nstaPlan 2.0, the project 
planning, tracking, and 
documenting software, has 
increased tracking and manag¬ 
ing functions. 

New tracking features let 
you tell InstaPlan how much 
you have completed of an ac¬ 
tivity so that your charts and 
reports reflect the real situa¬ 
tion. You can also tell Insta¬ 
Plan how much time or 
money each person has spent 
on his or her assignment. In¬ 
staPlan can then compare your 
progress with your original 
budget and labor plan. 

Multiproject planning fea¬ 
tures let you combine several 
projects so you can see the 
effect of the combination on 
each person’s work. New 
open-ended planning helps you 
with media planning, shop- 
floor scheduling, and applica¬ 
tions where there are many 
separate activities to schedule, 
assign, and manage. 

Deadline planning lets you 
plan backward from a goal to 
see when activities must hap¬ 
pen to get a job done. You can 
use the new copy function to 
duplicate activity and resource 


details when you need repeti¬ 
tive steps. A History Tape 
shows you a detailed report 
of past work and progress on 
any assignment. 

You can use InstaPlan to 
manually forecast the comple¬ 
tion of activities and the work 
involved, or InstaPlan will do 
it automatically based on 
your reported progress and the 
work remaining for each as¬ 
signment. The program 
records the actuals you report 
in a database of plan history 
and shows the history and 
projected work in graphical 
form from a single assign¬ 
ment to the entire plan, 

InstaPlan 2.0 requires an 
IBM PC with 640K bytes of 
RAM, DOS 2,0, and a hard 
disk drive. 

Price: £99 for the Standard 
Edition; £148 for the Tracker 
Edition; £197 for the Note- 
Pad/Tracker Edition; £55 for 
the PERT Option, 

Contact: Deepak Sareen As¬ 
sociates, 28 Preston Rd., 
Wembley HA9 8JY, UK, 44- 
01-904-081L 
Inquiry 938, 


Fix 

M itac International has 
informed us that its MPS 
2386 was incorrectly identi¬ 
fied as the MFC 2386 in the 
March issue on page 96IS-7. 
The MPS 2386 is a Micro 
Chan nel a rch i tec tu re-based 
80386SX system, while the 
MFC 2386 is a similarly con¬ 
figured IBM AT-bus 80386SX 
system. Both systems offer 
zero-wait-state memory, 1 
megabyte of RAM, built-in 
enhanced VGA, and a choice 
of 3 ¥t- or 5 *4-inch floppy 
disk drives* Hard disk drives 
are available in 40- and 100- 
megabyte capacities. 

We apologize for the error. 
Contact: Mitac International 
Corp., 8-F, 585 Ming Sheng 
East Rd. T Taipei, Taiwan, 

R, O ,C* t 886-2-501 -8231. 
Inquiry 947* 
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THE c language: 


The new V7 of Watcom C Is now In stock - the only C compiler for DOS which conforms to the latest draft 

ANSI standard 

C CROSSCOMPTLRRS 


c compilers 
Avocet C FC-D03 £185 

Aztec C86 Profession*! M$-dqS £120 

Aztec CB6 Developer MS-DOS £175 

Azuec CBS Commercial MS-DOS £250 

Cl CS6 Plus MS-DOS £250 

Cl Optimizing C06 MS-DOS £225 

De Sinet 0 Programmer MS-DOS £ 95 

De Smet C Professional MS-DOS £165 

ECO-CSB V4.Q MS-DOS £ 70 


We supply 2500AD, Avocet* Aztec, Lattice, UR and 
Hi-Tech Cross Compilers hosted on MS-DOS and 
targeted on ZBO* 6502, 6801, 68HC11,6301,6809, 
7811 t 8051, 0096, 68000 & 68020, 
i call for Information or advice. 


Latest v3.00 of C-terp has Improved debugging 

facilities. 


HIGH C (Metaware) 

vl.4 MS-DOS 

£420 

C-terp V3.0X 

PC-DOS 

£155 

HIGH C 386 vl,4 

MS-DOS 

£635 

Interactive C 

PC-DOS 

£195 

Hi-Tech C 

MS-DOS 

£115 

introducing C 

PC-DOS 

£ 85 

Lattice C v3.4 

OS/24MS-DOS 

£245 

Living C Pius 

PC-DOS 

£135 

Mark. Williams LETS 

! C v4 MS-DOS 

£ 60 

In at ant-C v3 

PC-DOS 

£380 

Microsoft C v5.1 

OS/2APC-DOS 

£250 

Instant-C/16M 

PC-DOS 

£680 

Microsoft Quick C 

v2 PC-DOS 

£ 60 

RDN/C 

MS-DOS 

£ 60 

MIX C 

MS-DOS 

£ 20 

RUN/C Professional 

MS-DOS 

£110 


MIX Power C £ lib s'ce PC-DQS 
Turbo C v2 PC-DOS 
Toolworks C V3.2 MS-DOS 
Watcom Express C PC-DOS 
Matcom v7 opt comp + tlsPC-DOS 


zortech C v3 
Zortech C Video Course 
Zortech C-l-4 
Aztec CS6 Developer 
Aztec C86 Personal 
Cl Optimizing CS6 
De Smet C Programmer 
Hi-Tech C 
Lattice C 
HIGH C (Metaware) 

Avocet C 

Aztec C Personal 1.0 6D 
Azteo Commercial 1.06D 
EDS C 1.60 Z80 + 

Eco-C v3.5.0 Z&ti + 

Hi-Tech C ZBO + 

Mix C Z80 + 

Toolworks C/BO v3.1 
Aztec C6S VI.05 
Aztec C65 V3,20 


£ 29 
£ 79 
£ 40 
£ 65 
£250 
£ 45 
£180 
£ 90 


1 DIS K COPYING gERVICE | 

We can copy hies to and from 600 disk 
formats Including CP/M, CP/M-86, MS- DOS, 
PC-DOS, ISIS, APPLE, SIRIUS, BBC, TORCH, 
APRICOT, HP-158, TRSDOS, DEC RT-11, 

IBM BEF, ATARI ST, AMSTRAD* MACINTOSH. 
Our charge Is £10.00 + disk + VAT with discounts 
on small quantities and disks are normally 
despatched wtthln 24hrs of receipt. 

For more Information call us. 


pc-dos 

PC-DOS 
PC-DOS 

CF/M-86 £245 
CP/M-B6 £140 
CP/M-86 £225 
CP/H-86 £125 
CP/M-B6 £115 
COOS £395 
Flex OS 286 £420 
CP/M-80 £185 
CP/M-80 £120 
CP/W-80 £200 
CF/M-BO £ 65 
CP/M-BD £ 45 
CP/M-BD £ 99 
CP/M-BO £ 35 
CP/M-80 £ 45 
Apple DOS £200 
Apple PRO-DOS £245 


Aztec C6SK MPW C 
Aztec C68K C 


MACINTOSH £110 
MACINTOSH £75 


Aztec C6BK/AM Developer 

AMIGA 

£175 

Aztec C68K/AM Prof'snl 

AMIGA 

£120 

Aztec C6BK/ST Developer 

ATARI 

£175 

Aztec C68K/ST Prof'enl 

ATARI 

£120 

Hi-Tech C 

ATARI 

£ 99 

Lattice C 

ATARI 

£ B5 

Mark Williams C v2 

ATARI 

£110 

Laser 0 

ATARI 

£135 

Proapero C 

ATARI 

£105 


I PROGRAMMING TOOLS 


Ada Comp i tors 
Assemblers 8 Libs 
Basic Compilers 
Basic Utilities 
BCPL Compilers 
C Interpreters 
C Utilities 
Comms. Libraries 
Database Libs. 

D is-assemblers 
Engineers Libs. 
Forth 

Fortran Libraries 

icon 

Lisp 

Nial Inlerprelers 
Pascal Compilers 
Prolog 

Rise 

Smalltalk 


Algol Compilers 
AWK 

Basic Interpreters 
Basic Libraries 
C Comp ifers 
C Libraries 
Cobol Compilers 
Cross Assembters 
Debuggers 
Editors 

Expert Systems 
Fortran Compilers 
Graphics Libraries 
Linkers Localers 
Modula-2 
OPS 5 

Pascal Libraries 
Restx 

Screen Libraries 
Snobol 


We stock many items for which there is no 
space in these advertisements. 


m PRICES & DELIVERY 

Prices do not include VAT or other local taxes 
but do Include delivery In 1>K and Europe. 
Please check prices at time of order, ads ere 
prepared some weeks before publication. 

Tbls page lists some of our products. 

Call us fora complete pricelist. 

Order by phone with your credit card. 


CROSS ASSEMBLERS 

We supply cross-assemblers by Avocet, 
2500AD,IAR Systems and Pecan hosted on MS- 
DOS, CP/M-86 and CP/M-eo with over 30 target 
processors. In total over 200 products with no 
space to list them here. We hold some stock but 
you should allow 10-14 days for delivery. 

Please call for information or advice. 


Microsoft OS/2 programmers toolkits are now In stock. The (^Database Toolchest from Mix offers some 
unusual features at a silly price. Greenleaf Math!lb offers BCD maths tor business applications. 


DATABASE 

Btrieve OS/2 
Btrieve v5 MS-DOS 
Btrieve/Metwork MS-DOS 
XQL PC-DOS 
C/Database T'lchest see PC-DOS 


£400 
£170 
£400 
£540 
£ 29 

(source any C) £105 
(source any C) £115 
MS-DOS 
(source any C) 

(s'ce) PC-DOS 
MS-DOS 


CBTREE 
C-Index/Plus 
C—ISAM (L,MS) 

C-tree 

Essential Btree 
Ft-tree 

db-VISTA III s'gle user PC-DOS 
db-Query v2 s'gle user PC-DOS 

db-FiLE (most c'aja'gle ms-dos 

db-RETRIEVE single-user MS-DOS 
Lattice dSCIII (L,MS) MS-DOS 
Lattice dBCIIX+ (L r MS) MS-DOS 
SftFcus Btreefilaait (see any C) 
Virtual Memory File Man.PC-DOS 

GRAPHICS 

Enhanced Graphics Tlkt PC-DOS 
Essentia! Graphics v2 PC-DOS 
GFX Graphics PC-DOS 

Graphic vS (CI,L,DS,MS) PC-DOS 
GSS Kernel system PC-DOS 

GSS Lattice Binding PC-DOS 
GSS Graph Dev Toolkit PC-DOS 
GSS Graphic Plotting sysFC-DOS 
GSX Prog.Toolkit (DR) PC-DOS 
HALO '80 (M5C5,LAT,TC) PC-DOS 
HGraph (MSC) PC-DOS 

Ingraf (MSC) PC-DOS 

MetaWINDOWS (CI,L,MS,T> PC-DOS 
Meta windows Plus PC-DOS 

MetawiNDQWS Premium PC-DOS 
Turbo WINDOWS/C (Turbo) PC-DOS 
Quick Windows/G (QC) PC-DOS 

PROGRAM EDITORS 9 


£220 
£225 
£120 
£165 
£575 
£575 
£325 
£325 
£165 
£335 
£ B0 
£150 


£170 
£185 
£ 75 
£290 
£350 
£110 
£350 
£245 
£270 
£190 
£ B0 
£175 
£110 
£155 
£315 
£ 60 
£ 60 


so many good editors, more than we can list 
here, you must be spoilt for choice 

BRTEF v2.1 OS/2 £139 

Kedit v4 OS/2 £125 

Epsilon OS/2 £135 

BRIEF v2.1 PC-DOS £139 

EC Editor v2.L PC-DOS £ 40 

Epsilon v4 PC-DOS £135 

FirsTime for Pascal PC-DOS £180 

FirsTime for Turbo-P PC-DOS £ 55 

Redit v4 PC-DOS £105 

ME v2.00 (w.C source) PC-DOS £120 

MK5 VI PC-DOS £125 

Multi-Edit v4,0 PC-DOS £ 70 

Multi-Edit Professional PC-DOS £125 

Norton Editor vl.3 PC-DOS £ 55 

RED v6.6 (with C S'ce) PC-DOS £ 65 

XTC (with Pascal source)PC-DOS £ 50 
Vedit-Flus v3 PC-DOS £120 

CSE (with C source) MS-DOS £ 75 

MIX Editor MS-DOS £ 20 

VecLit-Plufi (CRT) MS-DOS £120 

Vedit—Plus CP/M-8 6 £ 12 0 

CSE (With C source) CP/M-80 £ 75 

MIX Editor Z0O + CP/M-80 £ 25 

Vedit-Plus v2 .33 CP/M-80 £110 

For more Information please call us. 


SCREAM C WINDOWS 

Vitamin C (MS5.1) OS/2SPC-DQS £240 
Blaise Power Scm (MS£TC) PC-DOS £ B5 
Blaise View Mngr.ta'ce) PC-DOS £245 
CuEses Screen Mngr. (L) PC-DOS £130 
Entelekou Windows(a'ee) PC-DOS £105 
Multi-windows (MS,L) PC-DOS £220 
Panel Plus (source) PC-DOS £270 

Vitamin C (source) PC-DOS £165 

Vermont Views (MSC,TC) PC-DOS £275 
Greenleaf Datawindow PC-DOS £145 
Greenleaf Mskefonrt FC-DGS £ 60 

C-Scape v3 (MS/WTC) PC-DOS £330 
Zortech windows(3C++ZC3)PC-DOS £ 39 

GENERAL FUNCTIONS 

C+0 Class Lib (MS,TC) PC-DOS £145 
C+0 Cl'fl Lb (MS)WINDOWS6PC-DOS £145 
C/Utilities T'chest ace PC-DOS £ 39 
CQL (CTREE,BTRIEVE)3*ce PC-DOS £270 
C-Worthy Int.Lib (L,MS) MS-DOS £175 
D-Tree (source) PC-DOS £345 

Greenleaf Functions s J ceFC-DQS £ 95 
0 f leaf Super Functions PC-DOS £130 
G'leaf Business Mathlib PC-DOS £150 
Smorgasbord C-food PC-DOS £ 65 

Blaise T'Is plug/5.0(MS)PC-DOS £ 85 
Blaise Turbo C Tools v2 PC-DOS £105 
ESI Utility Lib(source) PC-DOS £110 
Entelekon Funct(source) PC-DOS £105 
Phoenix Pforce (source) PC-DOS £230 
Pro-C 6 Workbench PC-DOS £595 

Security Library object MS-DOS £11D 
Resident-C (MS,L)(s'ce) PC-DOS £130 
The Heap Expander(MSSTC) PC-DOS £ 65 
Zortech Supertext PC-DOS £ 39 

CONUS LIBRARIES 

Blaise C Asynch(source) PC-DOS £105 
Essential Comms(L,MS,T) PC-DOS £120 
Greenleaf Comms(source) PC-DOS £110 
Multi Corwns (L, MS) PC-DOS £105 

Zortech Conns (QC4TC) PC-DQS £ 65 
Zortech Comms (ZC++6ZC3) PC-DOS £ 65 

SCIENTIFIC LIBRARIES 

Wiley Scientif.Lib.v2 ANY C £155 
Mathpak B7 (L,HS) MS-DOS £ 80 

PROGRAMMERS UTILITIES 

PC-Lint OS/2,MS-DOS £ B5 

C-Documentor PC-DOS £195 

C-Scan PC-DOS £195 

C Toolset MS-DOS £ 90 

Ciear+ for C PC-DOS £165 

Lattice Cross Ref. MS-DOS £ 40 

Lattice Comp Companion MS-DOS £ 65 

REAL TIME £ MULTI-TASKING TOOLS 
Csharp (CI,L,M5) s'ce MS-DOS £445 
Concurrent C (PC/MPX)aceMS-DOS 
Multi C (L,MS,CI) 

Op.Sya.T'box (MS) s' ce 
Timealicer v3.01 (L) 

Timeslicer vS (MS) 

Over-C (L,MS) 



ADA COMPILERS 


Adavantage Dev Kit v2.2 PC-DOS 
AdaVantage Prof Dev Kit PC-DOS 
IntegrAda PC-DOS 
Janus Ada C-Fack PC-DOS 
Janus Ada ED-Pack v2.0.2M$-DQ5 



GREY MATTER GREY MATTER GREY MATTER 

I -' Prigg Meadow. Ashburton, Devon T013 7DF. S 4 Prigg Meadow, Ashburton, Devon TQ13 7DF. £ 4 Pngg Meadow. Ashburton, Devon TQ 13 7DF . 

TEL (0364) 53499 TEL. (0364) 53499 | | TEL (0364) 53498 _I 









































Flag Down 113,000 International 
Product Specifiers—75,500 in Europe— 
for Just Pennies Per Contact! 


BYTE’s International Section 
reaches over 113,000 BYTE paid 
readers outside of North 
America. 75,500 of these 
influential readers are located in 
Europe. What’s more, 89% of the 
European readers are directly 
involved in their companies’ plans 
to purchase personal computers 
and related products. And, 

BYTE’s monthly International 
Section has built-in direct 
response capabilities. 


Three Cents Per Contact! 

The adjacent International Direct 
Response Postcards provide a 
vehicle that encourages your 
prospects to respond to you. All 
replies are sent directly to your 
company. The cost to you is less 
than three cents per contact! 

In addition to the international 
postcards are Reader Service 
Cards. They generate pre¬ 
qualified sales leads for your ads 
and new products. These leads 
are collected in our processing 
center in Birmingham, England, 
so you’ll get them as quickly as 
possible, all at no cost to you. 


Are You Ready For 1992? 

In 1987, the European personal 
computer market grew by 
66% to over JO billion 
dollars. By 1992, trade 
restrictions will be 
removed within the 
European community 
resulting in unpre¬ 
cedented activity and 
expansion within the pan 
European marketplace. BYTE’s 
International Section presents the 
perfect opportunity to sell your 


products to the most important 
computer decision makers across 
Europe. 

Low Advertising Costs 
Advertise in BYTE’s International 
Section for as low as $550 for a 
one-time 5.1 cm x 7.6 cm ad.. .to 
$3,890 for a one-time full page 
ad (that’s only five cents per 
contact!). 

For more information call Frank Tan is , 
European Sales Manager in The Netherlands 
at 340-249496 or Karen Lertnie and Roz 
Weyman (German-speaking) in the U.K. at 
01-493-1451. Reach the product specifiers 
that oniy BYTE can attract. 
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Readers! 

Use these 
Postcards for 
Fast Response 


Just fill out the adja¬ 
cent postcards of in¬ 
terest to you, affix 
postage and place in 
the mail. Or* for even 
faster response, call 
the companies direct¬ 
ly through the tele¬ 
phone numbers in¬ 
dicated on each card. 









Short Takes 


BYTE editors' hands-on views of new and developing products 



Studio/1 


Describe Word Publisher 


SuperGluell 


Ami Professional 


POSTcard 


Electronic Arts 

Decolorizes 

Studio/8 

L ast year. Electronic Arts 
brought out a color paint 
program for the Macintosh 
that is still the best in its class. 
The only problem with Stu- 
dio/8 is the color. You can 
create some beautiful images 
with the program, but you 
need a Mac IT with lots of 
memory, not to mention a 
color printer if you want to get 
the images off the screen. 
Electronic Arts has now de¬ 
colorized the program, added 
some capabilities, and re¬ 
leased it as Studio/1. This 
monochrome paint package 
runs on anything from a Mac 
Plus on up. It's the most capa¬ 
ble graphics program I've seen 
yet that will work on a system 
with just 1 megabyte of RAM.. 

Studio/1 has the same hefty 
toolbox as its colorful prede¬ 
cessor: freehand pencil, 
paintbrush, airbrush, text 
typer, filler, eraser, magnifi¬ 
er, selectors, a palette of 40 
background/foreground pat¬ 
terns (including gradient 
fills), and tools for drawing 
straight lines, bent lines, rect¬ 
angles, ellipses, polygons, tri¬ 
angles, freestyle shapes, and 
Bezier curves. Manipulating 
these shapes is easy; you can 
quickly rotate, distort, shrink, 


or stretch just about anything 
you can draw. 

The capabilities for draw¬ 
ing and editing are enough to 
make this an excellent pro¬ 
gram. But Studio/1 also has 
animation facilities. 

Not everyone has a need to 
whip up animated graphics, 
but the developers have de¬ 
signed such a nice process that 
this part of the program will 
lure even people who have got¬ 
ten no closer to animation than 
Mighty Mouse cartoons. If 
you have done any work with 
animation, the method for 
creating moving pictures with 
this program will seem (par¬ 
don the cliche) intuitive. If this 
is new to you, the manual will 
help make it clear. 

You can paint/draw each 
frame yourself or create key 
frames and have the program 
make the transitions from 
frame to frame for you. The 
animation control panel is 
straightforward; so are most 
of the dialog boxes, although I 
have some non intuitive trouble 
with the setup for doing some 
three-dimensional effects. 


The rectangular control panel 
has buttons for moving back¬ 
ward and forward through the 
frames, for playing back the 
animation, and for setting the 
speed of the playback. One 
very handy feature is a simple 
thing: a line that tells you how 
much memory you have left for 
the rest of your animation. (I 
usually had about 160K bytes 
to start with and could com¬ 
fortably fit in about 20 frames 
of fairly undense content.) 

The Anim three-dimen¬ 
sional effects take some work 
to get used to, but they’re 
worth the plotting if you like 
dissolves, zooms, and fades. 
By entering numbers for x and 
y axes, you can do some fancy 
visuals with this program. 
And with a folder of sounds, 
you can add sound effects 
(e.g., boing, warp, and bip) to 
the graphics. To really do 
much with Studio/l's anima¬ 
tion functions, you’ll need 
more than a megabyte of 
RAM, though. 

The program works with 
most file formats, including 
PICT, TIFF, PICS, Mac- 


THE FACTS 


Studio/1 

$149.95 

Requirements: 

Mac Plus, SE, or II 
with at least I megabyte 
of RAM; it will run on a 
system with two 800K- 
byte floppy disk drives, but 
a hard disk drive is 
recommended. 

Electronic Arts 
1820 Gateway Dr. 

San Mateo, CA 94404 
(415) 571-7171 
Inquiry 986. 


Paint, Encapsulated Post¬ 
Script, and Electronic Arts’ 
own format for compressed 
animation files, S1 AN. I had a 
chance to scan some images 
with the program but wasn't 
able to check out its ability to 
play animations in HyperCard 
stacks. The package comes 
with a HyperCard disk for in¬ 
stalling the Animation Driver 
XCMD. This is a complex pro¬ 
gram that takes time to ex¬ 
plore. I had less than a week 
with beta software, so I 1 m sure 
there are other things I haven’t 
hit upon. 

Companies like Electronic 
Arts, Silicon Beach Software, 
Cricket Software, and Super- 
Mac Technology have devel¬ 
oped some very capable color 
paint programs, but Elec¬ 
tronic Arts deserves extra 
points for remembering the 
Mac owners who don’t have 
the luxury of equipment for 
color graphics—or for those 
people who prefer to work in 
black and white. After all, 
some of the best things in 
life— The Moneymooners and 
the first third of The Wizard of 
Oz t for example—are black 
and white. □ 

— D. Barker 

continued 
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SHORT TAKES 


Word Publishing for OS/2 
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THE FACTS 

DeScribe Word 

Lennane Advanced 

Publisher 

Products 

$399 

4047 North Freeway 

Blvd. 

Requirements: 

Sacramento, CA 95834 

An 80286- or 80386- 

(916)646-1111 

based IBM PC or 

Inquiry 987, 

compatible running 

OS/2 1.1, with at least 2 


megabytes of RAM and 
a hard disk drive. 



I f you're looking for some¬ 
thing just a bit different in 
IBM PC-based word manipu¬ 
lation, Lennane Advanced 
Products, a recently formed 
company whose entire mission 
in life is producing programs 
for the OS/2 Presentation 
Manager (PM), is developing 
what it calls the DeScribe 
Word Publisher (DWP). The 
program is a real hybrid, lying 
somewhere between a word 
processor and a full-fledged 
desktop publishing package. 

DWP is a true child of OS/2. 
Most of the under-develop¬ 
ment PM programs I’ve seen 
don't take full advantage of 
OS/2's very own graphical 
user interface. But it's evident 
that Lennane 5 s designers are 
committed to PM. They 
started with a given (PM) and 
asked themselves how a word- 
manipulation program could 
take the best advantage of it. 
Despite some rough edges, 
they’re well on their way. 

My copy of DWP was an al¬ 
pha version. Understandably, 
it had its bugs and shortcom¬ 
ings. But after only 15 min¬ 
utes, I was happily producing 
multicolumn documents with 
a variety of fonts, type sizes, 
and styles. If you, like me, 
have ever spent hours attempt¬ 
ing to get one of the leading 
desktop publishing programs 
to produce a simple multi¬ 


column page layout, DWP is a 
minor revelation. 

Its user interface is remark¬ 
ably intuitive. I rarely had to 
call up the extensive (S00K- 
byte) help file. DWP uses 


those ubiquitous style sheets to 
customize the look of a page or 
even a block of text. But unlike 
competitors, the program's 
style sheets are easy to fill out. 
And they're not set in stone 


Save and Annotate Your Mac Output 


T wo of the definitions in 
Webster V Dictionary for 
the word utility are, as a noun, 
“fitness for some purpose or 
worthto some end,” and, as an 
adjective, “capable of serving 
as a substitute in various roles 
or positions." Solutions Inter¬ 
national's SuperGluell is one 
of those versatile Macintosh 
utilities that assumes both 
roles. 

Its fitness of purpose comes 
from providing the Mac with a 
“print to disk" capability. 
That is, it captures an applica¬ 
tion's printer output and re¬ 


directs it to a disk file. Since 
printing operations are graph¬ 
ics-based on the Mac, the file 
becomes a copy of the docu¬ 
ment, down to the different 
fonts, embedded charts, and 
diagrams. SuperGluell then 
serves as a substitute in that 
you can “print" your Page¬ 
Maker newsletter and then 
send this file for evaluation to 
a graphics designer who 
doesn’t have PageMaker. 

SuperGluell consists of two 
main files, ImageSaverll and 
SuperViewer, plus several 
support files. The ImageSav¬ 


erll file masquerades as a 
Chooser-selectable printer 
driver, redirecting the appli¬ 
cation's printer I/O to a file. 
The SuperViewer file is the 
other half of the equation: It's 
the application you use to ex¬ 
amine these files. Since 
there’s no licensing fee for dis¬ 
tributing SuperViewer, you're 
free to send a copy of it along 
with your output files. 

You can adjust Image¬ 
Saverll to emulate either an 
ImageWriter or a LaserWriter 
from the Page Setup dialog 
box for those applications that 


either. I found 1 could change 
the layout of a page on the fly 
with a couple of mouse-clicks. 

But DWP’s variable undo 
feature is absolutely unique 
among PC-based word proces¬ 
sors. And it's almost worth 
the price of admission by it¬ 
self. I’ve been frustrated by 
the so-called undo ability of 
most word processors. If 
you're lucky, you can undo 
just your last change and 
maybe a level ortwo back. But 
DWP’s variable undo lets you 
undo any number of changes, 
all the way back to when you 
started working on the docu¬ 
ment. The last time I saw 
something like this was in my 
first word processor, which 
ran on a VAX. 

Several high-end PC-based 
word processors come close to 
DWP. But none are anywhere 
near as easy to use. DWP does 
have one major shortcoming in 
its lack of graphics capabili¬ 
ties, which won't be available 
until next year. DWP was also 
mol asses-slow on my 10-MHz 
AT clone. It’s a bit more 
acceptable on a 20-MHz AT, 
and (as you might expect) it 
flies on a 33-MHz 80386. 
DWP isn't the be-all, end-all 
PM program, but it's a solid 
start, and it's the only pro¬ 
gram I've seen that's actually 
fine-tuned to PM. □ 

—Stan Miastkomki 


can deal with only these 
printers rather than Image¬ 
Saverll's generic primer (the 
default). When you're ready to 
print, you can select what for¬ 
mat the output is to be saved in 
(Image, BackFAX cover page, 
PICT, Scrapbook, or text 
only) and optionally preview 
the output. 

The SuperViewer applica¬ 
tion lets you look at and per¬ 
form some slick operations on 
these captured files. You can 
extract portions of text or ex¬ 
tract parts of captured images 
continued 


82 BYTE- SEPTEMBER 1989 











































Embedded systems designers have already used Cross Code C in over 413 different applications 


CrossCode C comes with four 
powerful tools to help you program your 
68000-based ROMable applications 

From C source to final object, each tool takes you 
one step closer to your finished ROMable design 


C rossCode C is designed specifically 
to help you write ROMable code for 
all members of the Motorola 68000 
family. Four powerful tools take you from 
C source to object code: 

1- COMPILER: To get truly ROMable 
code, you have to start with a truly 
ROMable compiler. Here are three 
CrossCode C features that you won't find 
in any ordinary C compiler: 

• Compiler output code is split into five 
independent memory sections that you 
can assign into ROM or RAM as you 
please. 

* You can optimize the code for your 
application because you control the sizes 
of data types. For example, you can 
optimize for speed by using two byte 
ints , or get maximum versatility by 
using four byte irus. 

• You can easily write assembly language 
routines Lhat call C functions and vice 
versa, because the compiler uses simple, 
well documented parameter passing 
conventions, 

2, ASSEMBLER: CrossCode C 
comes with a Motorola-style assembler 
that has all the features that assembly 
language programmers require. In fact, 


you could write your whole application 
with it: 

•The assembler features an advanced 
macro language, conditional assembly, 
"include" files, and an unlimited size 
symbol table. 

• Detailed cross references show you 
where you’ve defined and referenced 
your symbols, 

•After a link, you can actually convert 
your "relocatable" assembler listings 
into "absolute" listings that contain 
absolute addresses and fully linked 
object code. 

3. LINKER: The CrossCode C linker 
is designed to handle truly huge loads. 
There are no limits on the number of 
symbols in your load or on the size of your 
output file. And you can always count on 
full 32 bit target addressability, because 
the linker operates comfortably in the 
highest ranges of the 6803(Ts address 
space. 

4, DOWNLOADER: CrossCode C 
comes with a downtoader that puls you in 
touch with all EPROM programmers and 
emulators. It can convert your load into 
Motorola S-Records, Intel Hcx,Tek Hex, 
Extended Tek Hex, and Data I/O ASCII 


Hex. You can also produce a binary image 
and convert that image into any format 
you might want. In all formats, bytes can 
be split into EPROMs for an 8, 16, or 32 
bit data bus. 

Why Wait 

Once you start using CrossCode C, you 
may just wonder how you ever got the job 
done before! It's available under 
MS-DOS for just $ 1595, and it runs on all 
IBM PCs and compatibles (640K memory 
and hard disk are required). Also available 
under UNIX, XENIX, and VMS. 

CALL TODAY for more information: 

1 - 800 - 448-7733 

(ask for extension 2002) 

Outside the United States, please dial 

PHONE: 1 - 312 - 971-8170 
FAX: 1 - 312 - 971-8513 

SOFTWARE DEVELOPMENT SYSTEMS, INC. 

DEPARTMENT 51 
4240 BELLE AIRE LANE 
DOWNERS GROVE r ILLINOIS 60515 USA 

CrossCode™ is 4 trademark pf SOFTWARE DEVELOP WENT 
SYSTEMS, INC, MS-DOS® ts a registered trademark of 
Microsoft. UNIX® is a registered mufcrnaTk of AT&T. XENIX® 
is a registered trademark of Microsoft. 














SHORT TAKES 


THE FACTS 

SuperGluell 

Solutions International 

$119.95 

30 Commerce St. 


Williston, VT 05495 

Requirements: 

(802) 658-5506 

Mac Plus, SE, SE/30, 

Inquiry 988. 

or II running System 6.0.2 


or higher with 1 megabyte 


of R AM. 




using either the built-in Mar¬ 
quee or Lasso tools. Where 
SuperViewer really shines is 
in its GlueNotes feature: You 
can annotate a document, both 
text or graphics, with the elec¬ 
tronic equivalent of Post-it 
notes. This is similar to the 
Notes feature in MacDraw 
1.1, but the advantage here is 
that you can annotate anything 
that can be printed, and the 
notes can hold text or an image 


(but not both), SuperViewer 
can print these files, including 
their notes. 

The printed output of files 
containing notes is handled 
elegantly. First, there’s a 
thumbnail (miniature) view of 
the document, with each 
note’s position marked on the 
image and assigned a number. 
Following this thumbnail 
view are, by number, the notes 
themselves. It’s an effective 


way to keep what might be 
large amounts of disparate in¬ 
formation organized. 

I used a late beta version of 
SuperGluell on a Mac II 
equipped with 5 megabytes of 
RAM and 32-Bit QuickDraw, 
and running System 6,0,3, 
ImageSaverll worked well 
with word processors (Full- 
Write Professional 1.0, Mind- 
Write 2.1, and MacWrite 5.0) 
and graphics applications 
(MacDraw LI, PixelPaint 
2,0, and SuperPaint 2,0), The 
Preview window worked well, 
even with PixelPaint, where it 
displayed a full-color view of 
an image before I committed 
the output to a file. 

However, applications that 
emit special PostScript com¬ 
mands can cause problems or 
give you what looks like an 
empty file, but actually con¬ 
tains PostScript code. Offend¬ 
ers in this area are Adobe Il¬ 
lustrator, Aldus FreeHand, 


and early versions of Page¬ 
Maker. Some of these prob¬ 
lems should go away with the 
improved printing drivers in 
System 7.0, but until then, 
checkout the application care¬ 
fully before attempting to save 
output to your Macintosh’s 
hard disk, GlueNotes worked 
fine, but I wish that you could 
open all the notes at once, 
rather than just one at a time as 
you must do with the current 
implementation. 

Despite these minor quirks, 
SuperGluell f s ingenious cap¬ 
ture mechanism worked with¬ 
out a hitch, even with color 
graphics, and GlueNotes lets 
you comment on a document 
in a simple, intuitive way. If 
your work has you shipping in¬ 
formation electronically 
across the country in a medley 
of formats and wishing there 
was an easier way, Super- 
Gluell is a must buy. □ 

—Tom Thompson 


Text Marries Graphics under Windows 


W ith Ami Professional, 
Samoa adds a boatload 
of features and improvements 
to the original Ami, the com¬ 
pany’s inexpensive ($199) 
program that combines word 
processing and basic desktop 
publishing under the Windows 
graphical user interface 
(GUI), Ami Professional lets 
you do fairly sophisticated 
graphing and drawing, use 
macro commands, and import 
TIFF, XLC, PIC, EPS, and 
PCX graphics files. At press 
time, Samna was working on 
supporting CGM files. 

The new version also sup¬ 
ports Dynamic Data Ex¬ 
change, a protocol developed 


by Microsoft for message 
passing between applications. 
Using DDE, changes made to a 
spreadsheet would automati¬ 
cally update a related graph in 
Ami Professional. The pro¬ 
gram can also import data 
from non-DDE programs like 
Lotus 1-2-3. 

But first things first: If 
word processing is your pri¬ 
mary application, beauteous 
graphs and such aren't worth 
much if the program you’re 
working with can’t efficiently 
manage text. This program 
lets you work in two modes: 
draft, for high-speed text en¬ 
try, and layout, which gives 
continued 
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IBM PC Image Processing Highlights. 


No. 3 in a series. 
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Why down around in black and white 
when you can do it in color~just as easily. 


The DT2871 Frame Grabber. 

The next logical step. 

Now, moving from monochrome to color 
image processing is as easy as plugging our 
DT2871 (HSI) Color “ Frame Grabber into 
your IBM® PC AT®-compatible computer. 

The DT2871 features real-time 24-bit 
color capture and display. It also performs 
real-time RGB/HSI and HSI/RGB color-space 
conversion for processing captured images in 
either the red-green-blue or hue-saturation 
intensity domain... intensity being the link to 


monochrome processing which performs gray 
scale operations. 

The DT2871 connects directly to 
DT-Connecf™ processor boards for faster 
compute-intensive color processing. And, is 
supported by our Aurora™ software for 
accelerated application development 

Now, color image processing can be much 
less complicated and quicker to execute. 

So, add a little color to your act 

Call (508) 481-3700 

In Canada, call (800) 268-0427 



FREE 1989 Image Processing 
Handbook. 


DATA TRANSLATION 



World Headquarter*: Date Translation Inc., 100 Locke Drive, Marlboro MA 01752 1192 USA, {50814-0X-37OO TIk 951646 

United Kingdom Headquarters: Data Translation Ltd. .The Mulberry Business Park. Wokingham. Berkshire RGU2QJ. UA (0734) 793838 Tlx 94011914 

Wert Germany Headquarter*: Data Translation GmbH, Stottgarisr StrasH 66,7120 BehgteirTvOGsmgen, West Germany 01742-54025 

International Sales Offices: Australia {21 662-4265; Belgium (21466-8199;Canada (416) 625rl907; China [1] 868-721*4017. (408} 727*222;Denmark {2) 274511;Fntand (0) 372)44; France 0)69077602;Greecefl) 9514944. (31) 527.039 0) 361-4300; 
Hong Kong (51448963; India (22) 23-1040; fsrael (3) 5401524; Italy ]2) 82470.1, Japan] (3} 502*550, (3) 3484301,(3] 35*1311; Korea (2) 756-9954; rfcttertati (70] 99 6360; Mew Zealand (54] 9*45313; Norway {2) S3 12 50; Portugal 11) 545313; 
Singapore (65] 7797621; South Africa (L2) 803 76B0/93; Spam P) 455-8112; Sweden (I) 761-7820; Switzerland (1] 7231410; Taiwan (?) 7020405 

DT-Connect, (HSl) Odor and Aifbra we trademarks. and Data Translator!, is a registered trademark □( Data Translation. Inn AH other trademarks and registered trademarks are the property of their respective hoWers. 
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SHORT TAKES 


to your data collection and 
data entry problems! 


The Psion Organiser II 
& dCAPP 


Psion Gives You the Answers! 

With eight different Organiser 11 models to choose from, Psion lets 
you select the Organiser II that best meets your needs. Standard 
configu rations are available with or without built-in software pro¬ 
grams, and provide the options of either two or four lines of LCD 

display, several different 
keyboard designs, and from 32K 
to96K of internal RAM memory. 
All Organiser units can use our 
removable and interchangeable 
memory modules, allowing the 
Organiser II to be configured to 
meet your unique data and 
program memory require¬ 
ments. 

POWER 

The Organiser fl is a powerful 
hand held computer capable of 
running a broad range of pre¬ 
written programs. When an off 
the shelf program just won't due t 
you can custom program the 
Organiser II to the unique 
requirements of your 
application. From inventory 
control to remote sales order 
entry, the Organiser II has the 
power to do the job. 

PERIPHERALS 
For jobs ranging from simple 
data collection to an RS-485 
factory floor network, the 
Organiser II has the right tools 
for the job. Peripherals include 
Bar Code Wands, Laser 
Scanners, Mag Card Readers, 
Portable Modems and Printers, 
Carrying Cases, all the way to a 
b road rang e of i nte rf aces which 
include serial, parallel and 
multiple types of SPC devices. 

dCAPP Gives You the Solution!! 

• dCAPP data collection software is completely user configurable 
allowing even non-prog rammers the ability to create their own 
custom data collection program for the Organiser If in a matter 
of minutes, including its own operating instructions manual. ■ 
dCAPP data collection software is completely user configurable. 
Keyboard, Magnetic Card, or BAR CODE input. • Direct Interface 
to most Database and Spreadsheet programs; (dBASE 3, dBASE 
4, Lotus 123 t D.LF, and many others). 

TYPICAL APPLICATIONS: Inventory Control; Stock Taking; 
Tools and Equipment Control; Sales Route Accounting; Quality 
Control and Inspection Reporting; Tank Farm Gauging; Stores 
Accounting; Plant Inspection; and More ... 




For more information, contact: 

XEC Products 

13575 58th Street Worth, Suite #123 133 ii n reniElflreG1>a0erri&rk 

_, _. , ^ j Oi LQtirs DertlopineiM Cory. 

Clearwater, Florida 34620 
(813) 538-4190 


Tart Corpi 

rflW-PC is a regislsreo kadsmark 
QMmei naaiOrtfil BusjfiWa Machines Carp 


you a preview of the finished 
product as you type. 

With Ami Professional, you 
can create a document with 
footnotes, a table of contents, 
and an index. Ami doesn’t 
treat footnotes and your index 
as outcasts. They are included 
with the main copy, which 
allows you to edit them on the 
same page as the rest of your 
text. When generating the 
tableofcontents,alllhadtodo 
was tell the program the styles 
for titles and headings; Ami 
Professional collects them 
into a table of contents and 
adds the correct page number. 
When I double-clicked on an 
item in the table of contents, 
the program took me directly 
to the page. A similar ap¬ 
proach is used for indexing. 

Ami Professional lets you 
use DDE in two ways: You can 
link Ami with another Win¬ 
dows application where both 
applications are active on your 
screen, or you can use a file- 
importing function that up¬ 
dates the linked files when you 
load them. 

Other features include com¬ 
plex headers and footers, mail 
merge with conditional state¬ 
ments, and a tables facility that 
lets you create and maintain 
tabular formats and bring in 
data from spreadsheets. The 
program lets you add hidden 
notes, which is handy when 
several people want to review 
a document and make com¬ 
ments to it. What 1 liked about 
Ami Professional's imple¬ 
mentation of annotated notes 
is that if you anchor a note to a 
word and someone acciden¬ 
tally deletes that word, the 
note will remain intact, pre¬ 
venting accidental deletions of 
comments. 

One common complaint 
against full-blown desktop 
publishing packages is the 
slow reaction when substan¬ 
tially editing a document in 
WYSIWYG mode. Some¬ 
times, you have to get back in 
your word processor, make 
your edits, and repour the 
document into your desktop 
publishing program. Ami 
Professional also is not aspeed 
demon. However, while draft 


mode is best for text editing, 
you won’t be twiddling your 
thumbs too often while editing 
in layout mode. The beta ver¬ 
sion I looked at was faster than 
the original Ami, but at press 
time, Samna was still tweak¬ 
ing the program's speed capa¬ 
bilities. 

As for Ami Professional’s 
page layout and drawing capa¬ 
bilities, the program is not 
(and is not meant to be) quite in 
the same league as full-fea¬ 
tured desktop or drawing 
packages. But what it does, it 
does nicely, and the GUI made 
it easy. The program can do 
basic drawing (e.g., ellipses, 
lines, circles, and round-cor¬ 
nered boxes). I created a bar 
chart from text data Td al¬ 
ready entered by using the 
mouse and simply selecting 
the type of chart I wanted. 

Ami Professional can wrap 
text around graphics frames, 
support multicolumn and 
variable-width column layout, 
and anchor defined text or 
graphics to the main body of 
text. You can also use the pro¬ 
gram to edit gray-scale images 
for qualities like contrast and 
brightness. 

If you’re looking for a pro¬ 
gram that can do desktop pub¬ 
lishing and word processing 
for under $500,1 recommend 
that you look closely at Ami 
Professional. It bundles power 
with simplicity, n 

—David L. Andrews 

continued 


THE FACTS 


Ami Professional 

$495 

Requirements: 

IBM PC with 640K bytes 
of RAM and Windows 
2.01 or higher (a run¬ 
time version is included); 
a Microsoft Mouse is 
recommended. 

Samna Corp. 

5600 Glen ridge Dr. 
Atlanta, GA 30342 
(800) 831-9679 
(404) 851-0007 
Inquiry 989, 
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THE $49 DISK SPACE SOLUTION — PACK MAGIC! 

* 



GUARANTEED 


Whether you Ye a hard disk user who is quickly 
running out of space, or a software developer whose 
program no longer Firs on a single disk. Pack Magic 
is for you. Pack Magic works hard to solve these 
common disk space problems: 


PROBLEM: You never dreamed it would happen, but 
your hard disk is now fast running out of room. 
SOLUTION: Use Pack Magic to quickly compress 
directories when you're not using them. (They'll 
usually shrink by more than 50% 1) When you're 
ready to use them. Pack Magic's rocket-fast 
algorithm expands any directory in record time. 


The following savings are possible with Pack Magic: 

Disk Size Space Before Space After 

PACK MAGIC PACK MAGIC 


20 Megabytes 
40 Megabytes 


4 Megabytes 

5 Megabytes 


12 Megaby tes 
23 Megabytes 


Its like getting 3 bigger hard disk! 

PROBLEM: Backing up your hard disk takes forever, 
so you do it far less often than you should, 
SOLUTION: Use Pack Magic to compress your 
directories before backing up. You'll cut the time and 
number of disks needed to back up by half or more. 

PROBLEM: You’d like to reduce the amount of space 
occupied by Lhe programs you use frequently, or 
you Ye a software developer and your program is too 
large to operate on a 360K floppy disk. 

SOLUTION: Also use Pack Magic to compress your 
active program Files (.com and .exe files). The 
average reduction for program files is 22%! Your 
programs will continue to function normally, but will 
occupy less disk space. 


Pack Magic is easy-to-use, comes with a menu-driven 
interface, on-line help, free technical support and a primed 
manual 

Try PACK MAGIC for 30 days-if you're not completely 
satisfied return it tor a full refund (excluding shipping). 



For Sams Day Shipping 

VISA. MASTERCARD & C.O.D. ORDERS CALL 

1 - 800 - 223-6925 

hi Canada call: 319-395-7300 
Mon.-Frl 8:30 a.m. to 5:00 p,m. CST 
FAX: 319-395-0217 
Or send check or money order 
payable lo Parsons Technology. 

r~^r" - 






Dopl. 

375 Collins R^d NE 
Cedar Rapids. Iowa 5241)2 


PACK MAGIC 

$49 + $5 shipping 

NOT COPY PROTECTED 
INCLUDES PRINTED MANUAL 


NAME_ 

ADDRESS . 

CITY __ 

STATE/ZIP 
CHECKO 
CARD # 


__PHONE__ I 

MONEY ORDER □ VISA □ MASTERCARD □ 
_EXP. DATE_ I 


PACK MAGIC requires m IRM+Aandy VCompaq 4 or compatible computer, 384K or 
more RAM urtd DOS X0 or higher. Add 55 shipping/handling—$10 outside North 
America, town reside rtis, plesstf add 4% sales tax. 


*IBM, Tandy and Compaq are registered Iradcmarhs of IniemrtOonal Business 
Machines Corp, Tandy Corp,. hjwJ Compaq Computer Corp, respectively. 
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SHORT TAKES 


^ NOVAS 

The Leader in High Performance Since 1982 
NOVAS NEAT 286-20MHZ 40MB VGA SYSTEM 




1 MB SIMM Module RAM 
1.2 MB or 1.44MB Diskette Drive 
High Speed 1:1 Dual Controller 
Enhanced 101 Tactile Keyboard 
200W Power Supply 
Mini-Tower Case 
40MB 20ms Hard Drive 
16 Bit High Speed VGA Controller 
High Resolution VGA Monitor 
DOS 3.3 w'GW Basic 
- 80266 Harris CMOS 

* 16MHz CPU Running at 20MHz 

■ Chips & Technologies 266 Neat Chipset 

* Interleave/Page Mode 0 Wait 

* Shadow RAM, Clock, Battery, AMI BIOS 

* 6 I/O Expansion slots, EMS 4.0 support 

* Expandable to 8MB on Motherboard 

* 287 Socket, 2 Serial, & 1 Parallel Port 

POWER METER MIPS = 3.38 


NOVAS 386-25MHZ W/CACHE 80MB VGA SYSTEM 

1 MB SIMM Module RAM 
1.2 MB or 1.44MB Diskette Drive 
Chips & Technology 62C307 Cache 
High Speed 1:1 Dual Controller 
Enhanced 101 Tactile Keyboard 
200W Power Supply 
Tower Case 

00MB 28ms Hard Drive 
16 Bit High Speed VGA Controller 
High Resolution VGA Monitor 
DOS 3,3 w/GW Basic 

* 80306 Intel 25MHz CPU 

* Chips & Technologies 386 Chipset 

- Inter leave/Page Mode 0 Wait 

* Shadow RAM, Clock. Battery, AMi BIOS 

- 6 1/0 Expansion slots, EMS 4,0 support 

* Expandable to IGMBcn Motherboard 

* Socket for 287/387/Weitek 

* 2 Serial, & 1 Parallel Port 

POWER METER MIPS = 5,87 


$3995 

'Option: 150MB ESDI 


Iptlon: 150MB ESDI VGA System $4795. 


1. Baby Neat 286-14MHZ [12MHz CPU) Motherboard W/OK. $375 

2. Baby Neat 286-20MHZ [16MHz CPU) Motherboard W/0K. $475 

3. Baby 386-20MHZ [20MHz CPU) W/0K. $745 

4. AT 386-25MHZ (25MHz CPU) 

W/0K W/Chips 82C307 Cache Controller. $1395 

5. NOVAS 4000 Super 16 Bit VGA 

Expandable to 1 MB, 1024 * 768 Resolution. $295 


"... FULLY LICENSED TO UTILIZE 





I^J¥| PATENTS...” 
Quality Products From 

COMPUTRADE CO. 

780 MONTAGUE EXPRESSWAY, 
SUITE 501, SAN JOSE, CA 95131 


SPECIAL PRICING FOR OEM, VAR, & DEALERS 

Corporate & University Discounts 


’VGA, XT. AT & IBM are trademarks of 
International Business Machines 
* Prices & specs subject to change 


U.S. SALES: (4 OS) 435-2662 
U.S. FAX: (408) 435-5458 


Send a POSTcard to Your PC 



A ward Software’s aptly 
named POSTcard is an 
add-in card that monitors your 
IBM PC during the POST 
(power-on self test) sequence 
that’s run from the ROM BIOS 
every time you turn on your 
system. POSTcard has both a 
dual-digit LED display and a 
setup of 10 individual LEDs 
that tell you (in hexadecimal 
and binary, respectively) what 
tests are being performed. If 
your system locks up, it tells 
you exactly where the problem 
lies. 

POSTcard’s power lies in 
its ability to test a system with¬ 
out the need for an operating 
system, a monitor, or a disk 
drive. It’s particularly useful 
for apparently dead and other- 
wise-undiagnosable systems. I 
borrowed an "unfixable" AT 
motherboard from a local 
computer store, plugged in 
POSTcard (into an 8-bit ex¬ 
pansion slot), and within min¬ 
utes found that its problem was 
a defective direct-memory- 
access controller chip. 

Beyond the POST, POST¬ 
card also automatically per¬ 
forms extensive diagnostics on 
major system components, in¬ 
cluding memory, disk drives, 
and communication ports. Its 
unique ability to continually 
loop through the same tests is 
particularly valuable for iso¬ 
lating those annoying inter¬ 
mittent problems. My AT was 


THE FACTS 

POSTcard 

$399 

Requirements: 

Any IBM PC or 
compatible. 

Award Software, Inc. 
130 Knowles Dr. 

Los Gatos, CA 95030 
(408) 370-7979 

Inquiry 990. 


occasionally locking up for no 
apparent reason, and diagnos¬ 
tic software told me nothing 
was wrong. But after nearly a 
f ull weekend of nonstop loop¬ 
ing, POSTcard found a stick¬ 
ing memory chip. 

POSTcard isn’t designed 
for novices. You’11 need a solid 
knowledge of PC hardware 
and your BIOS. Even with its 
well-written manual, I spent 
well over an hour puzzling 
over setting the card’s two 
banks of DIP switches. Add its 
price tag, and it’s clear that 
POSTcard isn’t the type of 
add-in that’s designed for 
everyone. But if you repair 
computers for a living or are 
responsible for a building full 
of corporate PCs, POSTcard 
can save scads of time and 
money—not to mention your 
sanity, ■ 

—Stan Miastkowski 
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More Powerful Than Ever 
. . \Up To 5 KVA 




NINVT^HAN 

UNINTERRUPTIBLE POWER SUPPUES 


STANDBY UPS MODELS 


Power Output 

120 Volt Models 

208-240 Volt Models 

250 WATT 

$ 379,00 

$ 429.00 

300 WATT 

$ 549.00 

N/A 

500 WATT 

$ 699.00 

$ 799.00 

600 WATT 

$ 899.00 

$1049.00 

900 WATT 

$1249.00 

N/A 

1200 WATT 

$1499.00 

$1749.00 

1600 WATT 

$1999.00 

$2299.00 


TRUE ON-LINE UPS MODELS 


250 To 1600 Watt Output 
Synchronized SLnewave with I msec 
Switching Time 
Foil One Year Warranty 

ON-LINE UPS MODELS 

1000 To 5000 VA Sinewave Output 
True On-Line — Totai Isolation 
Static Bypass Switch Standard 

SHUTDOWN SOFTWARE 

Auto Shutdown of Local Area 
Networks for Unattended Operation 
Compatible with SCO XENIX 2.2.3 
and above 

Novell ELS 2,12 and above 

Advanced Netware 2.11 JL above 
SET Netware 2*f 1 and above 


LISTED 


FOR L.A.M. 


NOVilL U>! 

TESTED and 
APPROVED 

NefWore CompolibJe 


PARA SYSTEMS, INC 


1455 LeMay Drive 
Carrollton, TX 75007 


Telephone: 
(214) 446-7363 


Power Output 

120 Volt Models 

208-240 Volt Models 

1000 WATT 

$2249.00 

Available 

3000 WATT 

$5495.00 

Available 

5000 WATT 

$8950.00 

Available 


1 > 800 - 238-7272 

FAX: (214) 446-901 I TELEX: 14027 5 OMEGA 



























FIRST IMPRESSIONS ■ Andrew Reinhardt 


Not Quite as Simple 
as 1-2-3 


The new high-end 
release 3.0 of Lotus 1-2-3 
finally arrived, endowed 
with a huge assortment 
of long-awaited features— 
but the features come 
at a price 


F ew software packages have ever 
been more anticipated than Lo¬ 
tus 1-2-3 release 3.0, the new 
three-dimensional spreadsheet 
application from Lotus Development. 
Now that release 3.0 is here, the news is 
decidedly mixed. The product adds 
dozens of new features and capabilities, 
and it addresses weaknesses that have 
plagued 1-2-3 for year*. But release 3.0 
is so big that it needs at least 1 megabyte 
of memory and an 80286 or higher CPU 
just to operate, and it's so slow that it 
runs at almost half the speed of release 
2.01 on the same hardware. 

Lotus originally announced release 3 
back in 1987 as the next upgrade for 1-2- 
3 users. But early this year, the company 
abandoned its effort to bring out a single 
upgrade to 1-2-3 and instead divided the 
product into two versions, one for high- 
end PCs and the other for low-end PCs. 
Release 3.0 is the high-end product, a 
wholly rewritten 1-2-3 that runs under 
both DOS (with a built-in extended- 
memory manager) and OS/2 (in charac¬ 
ter mode, without Presentation Man¬ 
ager). For low-end users who are seeking 
an upgrade path, this fall Lotus will re¬ 
lease a less-ambitious 2-D version of 1-2- 


3 called release 2.2. 

It's obvious with both of these new re¬ 
leases that Lotus has listened to its cus¬ 
tomers. Both are chockablock with the 
sort of new features that the user commu¬ 
nity has been clamoring for, ranging 
from the minor (e.g., 1-2-3 now warns 
you if you try to exit without saving your 
file) to the major, such as an undo func¬ 
tion and a keystroke recorder for building 
macros. 

Ironically, the new richness of fea¬ 
tures comes at the expense of simplicity, 
and Lotus's famous user interface, al¬ 
ready showing signs of aging in the brave 
new world of Mac-like user interfaces, is 
stretched to its limit. This is the biggest 
drawback to 1-2-3 in today's market: 
Lotus has given users dozens of new fea¬ 
tures and functions, but the product just 
can't offer the user-configurability and 
graphical power available in newer pack¬ 
ages like WingZ. 

The Third Axis 

The major improvements in release 3.0 
are 3-D ability, background recalcula¬ 
tion and printing, and improved graph¬ 
ics. By far the most significant is the ad¬ 
dition of a third dimension. "‘Depth” is 
created by allowing spreadsheet files to 
consist of multiple pages, or “sheets," 
all of which are resident in memory at the 
same time. For the sake of simplicity, all 
these sheets can be referenced by a single 
filename, and operations familiar to 2-D 
denizens, such as range naming, copy¬ 
ing, formatting, and summing, all work 
identically in 3-D. The only difference is 
that In front of the normal A1 cell ad¬ 
dress is a sheet designation (i.e., A:AI) 
that is used to reference any cell in sheet 
A. Each sheet can be large (up to 8192 
rows long and 256 columns wide), and 
each file can have 256 sheets. 

3-D spreadsheets are a useful way to 
organize large files, such as consolidated 
financial statements or regional sales re¬ 
ports, where a similar structure is re¬ 
peated from one page to the next. Think¬ 


ing in 3-D takes a little getting used to, 
but Lotus's implementation is straight¬ 
forward. Moving between sheets is easy, 
and release 3.0 gives you a Perspective 
function that allows you to view up to 
three sheets of a spreadsheet file simulta¬ 
neously (see the photo). 

The major drawback to the Perspec¬ 
tive function is that the configuration of 
the three windows is fixed: The three are 
arranged horizontally, each is the same 
size and shape, and the sheets they show 
must be contiguous (e.g., you can display 
sheets B, C, and D, but not B, D, and G). 
You can partially get around this prob¬ 
lem by hiding sheets the same way you 
can hide rows or columns, but that's in¬ 
convenient. 1 don't understand why the 
user can't, as in Lucid 3-D, determine 
the size, shape, location, and contents of 
each window separately. 

In addition to supporting worksheets 
with multiple pages, release 3.0 also per¬ 
mits you to load multiple worksheets into 
memory simultaneously and to establish 
hot links between them. Links between 
ceils can also be made to “inactive” 
files—that is, files on the disk. These 
links are updated whenever the affected 
files are loaded into memory and recal¬ 
culated. There's a big difference in per¬ 
formance between active and inactive 
links: If the linked file is in memory, up¬ 
dates are almost instantaneous, whereas 
from disk it takes much longer. 

Saving Time with 
Foreground/Background 

To save recalculating time, release 3.0 
introduces two important enhancements: 
optimal and background recalculation. 
Optimal recalculation means that only 
those cells whose values have been, or 
will be, affected by a change get recalcu¬ 
lated. With background recalculation, 
other activities can continue in the fore¬ 
ground while the spreadsheet recalcu¬ 
lates. This is particularly important for 
power users whose massive recalcula¬ 
tions sometimes tie up the computer for 
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several hours at a time. 

Naturally, activity in the foreground 
does slow down background recalcula¬ 
tions; One test that took 16 seconds to re¬ 
calculate with no foreground activity 
took 22 seconds when I moved the cursor 
constantly during the recalculation. The 
background capability also applies only 
if all the spreadsheets in a linked group 
are memory-resident; if disk access is re¬ 
quired to update cells across inactive 
linked files, the computer is locked up 
until the recalculation is finished. 

One benefit of backgound recalcula¬ 
tion is that it hides how much slower re¬ 
lease 3*0 is than release 2*01. As long as 
you don’t have to sit around waiting for 
the computer, you are not as likely to be 
annoyed by how slowly it is working* 
(Some of this slowness may be due to the 
overhead involved with background re¬ 
calculation*) Unfortunately, with very 
large spreadsheets you’ll still want to dis¬ 
able automatic recalculation when doing 
data entry, and if you’re running what-if 
analyses (where knowing the answer is 
the rate-limiting factor), background re¬ 
calculations won’t help you get results 
faster. 

Graphics Galore, Printing Aplenty 

A virtual cottage industry has sprung up 
over the years to enhance the graphics 
capabilities of 1-2-3, and now Lotus has 
incorporated some of those features into 
the package itself. The most important 
improvement is that you can now view a 
graph and a spreadsheet on the screen si¬ 
multaneously in two vertical windows 
with “live” updating* Also, an automat¬ 
ic graph generator lets you create a “best- 
guess” graph with a single keystroke, 
and it is easier to specify data ranges. In 
addition, release 3.0 includes six new 
graph types, new scaling options (includ¬ 
ing two y-axes) t and a set of advanced op¬ 
tions for controlling colors, hatch pat¬ 
terns, fonts, and text size. 

Another nice change is that you no 
longer have to exit 1-2-3 and enter the 
separate PrintGraph module to output 
graphs. Also, you can store graphs in 
either .PIC or ,CGM formats, and you 
can print both graphics and spreadsheets 
in background mode, which saves a lot of 
time. (Printing graphs is still slow, but at 
least you’re not waiting for the com¬ 
puter*) Other print enhancements are 
long overdue: You can set print attributes 
and specify landscape mode from within 
1-2-3, cancel and suspend print jobs, 
save your print settings for future ses¬ 
sions, and even print the worksheet 
frame. 

Release 3.0 also includes a number of 
small but useful enhancements in the 
Range section. There is a new data for¬ 
mat, Automatic, that allows you to enter 
data in its native format—dates as dates, 
percents as percents, and dollars as dol- 



With the 
Perspective 
function , you 
can view three 
pages or sheets 
of a spreadsheet 
file at once * You 
can also easily 
jump between 
them, zoom in 
on one, or create 
formulas that 
involve cells on 
multiple sheets. 


lars. Lotus 1-2-3 will understand it and 
automatically format the range appropri¬ 
ately. A new search-and-replace func¬ 
tion lets you locate strings in labels or 
formulas, and you can now use a range 
name in a formula before defining the 
range. 

For macros, which are the richest and 
most flexible part of 1-2-3, Lotus has 
added a macro keyboard recorder, 10 
new macro commands, and the ability to 
specify unlimited macro names. Macros 
developed in earlier versions of 1-2-3 are 
fully compatible. Other general im¬ 
provements include 14 new @ functions, 
nine new function keys, 10 pointer- 
movement commands, four new file¬ 
name extensions (including *BAK for 
automatic backups) and an easy-to-use 
install routine. 

Auditing has been improved through 
the addition of a Map command that 
shows a pictorial representation of the 
spreadsheet with cells indicated as num¬ 
bers, labels, and formulas, but, unfortu¬ 
nately, not links* Finally, at long last 
1-2-3 includes an undo command, but in 
3.0 it’s a one-shot deal: Once you undo, 
you can’t change your mind. (By con¬ 
trast, the undo in 2.2 is a toggle*) 

Performance 

1 extensively tested release 3.0 in both its 
beta and final versions and compared it 
to my trusty old copy of release 2.01. For 
hardware, I used both a high-end Com¬ 
paq 33-MHz 80386 computer (with an 
80387 math coprocessor and 4 mega¬ 
bytes of memory) and a much more mod¬ 
est 6-MHz 80286 with 2 megabytes of 
memory and no coprocessor. On the 
80386, release 3 .0 was approximately 41 
percent slower than 2*01. (The complete 
suite of tests ran in 26*97 seconds under 
2*01 and in 45.42 seconds under 3.0.) 
On the 80286, the situation was even 
worse. Release 3.0 was approximately 47 
percent slower (409.94 seconds versus 
215*04 seconds for 2*01). 

My conclusion is that release 3.0 is 


best suited to 80386 environments with 
large amounts of memory. Release 3.0 
did better relative to 2.01 on the 80386 
computer than on the 80286 machine, 
but it was still far slower. On a fast high- 
end system, that slowness will be less 
apparent* 

As a point of comparison, release 3*0 
was also considerably slower than our 
beta version of the forthcoming release 
2.2* We’ll have more coverage of release 
2.2 when it becomes available, but from 
our early look it appears that 2.2 is an 
improvement for users of low-end ma¬ 
chines in both features and performance, 
while 3.0 trades off performance for new 
capabilities* 

Worth the Wait? 

This article has just scratched the surface 
of the capabilities of Lotus 1-2-3 release 
3*0. BYTE will soon follow up with a 
full review, where we will be able to give 
a more detailed and thorough evaluation 
of the product* For the time being, how¬ 
ever, some points are immediately 
apparent. 

Release 3.0 is a big step up from the 
older versions of 1-2-3 in both features 
and functions* But these improvements 
seem to come with a price in perfor¬ 
mance* If you have a very fast computer, 
release 3.0 will allow you to create new 
worlds of complex spreadsheets. How¬ 
ever, if you have a slower system (e*g*, 
an AT-class system), you may want to sit 
back and wait for the new release 2.2 or 
check out the many 2-D and 3-D alterna¬ 
tives to 1-2-3 now available on the mar¬ 
ket, such as Excel, Quattro, Lucid, or 
Twin. 

Was release 3 worth the wait? On 
high-end systems and certain applica¬ 
tions that lend themselves easily to 3-D, 
yes. But other users may just want to con¬ 
tinue waiting. ■ 


Andrew Reinhardt is an associate news 
editor for BYTE. He can be reached on 
BIX as ‘‘areinhardt/’ 
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Automation For The 90’s From The Heartland 


CORPORATE COMPUTERS OF IOWA provides the nation’s most aggressive prices on our entire line of state of the art 286 
and 386 desktop computers as well as all TOSHIBA", EPSON', NEC" and PANASONIC printers, FAX machines and laptops. 


Call one of our account executives today and experience the performance and quality you’d expect for the "Heartland.” 



COAT 286/12 

80286 Processor Running at 6 to 12 MHZ 
Phoenix Bios/Digital Speed Display 

80287 Math Co-Processor Socket 
8 Expansion Slots 6-16 Bit, 2-8 Bit 

1 Meg of 0-Wait State Memory (Expandable to 4) 

1.2 Meg Floppy 
1.44 Meg Floppy 

40 Meg Seagate ST 251-1 (28 MSEC.) 

WD Controller (1-1 Interleave) 

Norton S1153 

FCC Class B Approved 


MHZ 

14" Multi synch Monitor 800 * 600 Tilt Swivel 

Paradise 16 Bit Plus VGA Card 

1-Parallel, 2-5erial, Game Port 

101 Key at Keyboard with Dust Cover 

DOS 4.01 with GW Basic or DOS 33 with 
GW Basic 

Surge Su pressor 

1 Year Parts and Labor Warranty (FREE) 

1 Year On-Site Service 

30 Day Money Sack Guarantee 
(No Restocking Fee) 

2nd Year Warranty ($49.95) 


Complete System Price $2195.00 


Free with the purchase of any CO System.., one year, on* 
site warranty through Data Access Systems Inc. 

Provides response time of 8 business hours and covers all 
parts, labor, travel and technical support. Extended warranty 
available. 


CCI AT 286/20 MHZ 



80286 Processor Running at 20, Switchable to 10 
Phoenix Bios/Digital Speed Display 

80287 Math Co-Processor Socket 
8 Expansion Slots, 6-16 Bit, 2-8 Bit 

1 Meg RAM 0-Wait State (Expandable to 8) 

80 Meg Seagate ST 4096 (28 MSEC,) 

WD Controller (1-1 Interleave) 

Norton SI 22.S 

FCC Class B Approved 

14" Multisynch Monitor 800 * 600 Tilt Swivel 


Paradise 16 Bit Plus VGA Card 

1-Parallel, 2-Serial, Game Port 

101 Key at Keyboard with Dust Cover 

DOS 4.01 with GW Basic or DOS 33 with GW Basic 

Surge 5upressor 

1 Year Parts and Labor Warranty (FREE) 

1 Year On-Site Service 

30 Day Money Back Guarantee 
[No Restocking Fee) 

2nd Year Warranty ($49,95) 


Complete System Price $2799.00 


1 - 800 - 533-0948 


FAX 712-277-8626 

























1-800-533-0948 



CCI386/25 MHZ CACHE 

80306-25 MHZ Intel Processor 0-Wait State 
(32K Cache Memory ) 


AMI 386 Bios with an in ROM Set-up Routine 

Socket Support for 80287,80387 and Weitek 
Co-Processors 

One 32 Bit Slot, Five 16 Bit Slots, and Two 
8 Bit Slots 


1 Meg Memory on Board, Expandable to 8MB, 

1MB/2MB when using 25GK D-RAM, 4MB/8MB Surge Supressor 
when using 1 M Bit D RAM, Expandable to 16MB 


FCC Class B Approved 

Mitsubishi Diamond Scan 14" BOO x 600 Till Swivel 

Paradise 16-Bit VGA Card 

1-Parallel, 2-Serial, Game Port 

101 Key at Keyboard with Dust Cover 

DOS 401 with GW Basic or 33 DOS with GW Basic 


1.2 Meg Floppy 
144 Meg Floppy 

00 Meg Seagate-40% (28 MSEC,) 
WD Controller (1-1 Interleave) 


1 Year Parts and Labor Warranty (FREE) 

1 Year On-Site Service 

30 Day Money Back Guarantee 
(No Restocking Fee) 


Norton SI 30.5 2nd Year Warranty ($49,95) 

Complete System Price $3999.00 



EPSON PRINTERS 
RETAIL 

CCI PRICE 


TOSHIBA LAPTOPS 
RETAIL 

CCI PRICE 

LX-810 

$ 299.00 

$174.00 

T-100G 

$ 1,249.00 

$ 759.00 

LQ-510 

$ 529.00 

$315.00 

T-1200 F 

$ 2,099.00 

$1,279.00 

LQ-850 

$ 859.00 

$505.00 

T-1200 FB 

$ 2,199.00 

$1,350.00 

LQ-950 

$ 949.00 

$560.00 

T-1200 H 

$ 2/99.00 

$1,699.00 

LQ-1050 

$1,199.00 

$695.00 

T-1200 HB 

$ 2,999.00 

$1,800.00 

LQ-2550 

$1,499.00 

“FREE” Printer Cable 

$699.00 

T-1600 

T-3100 E 

T-5100 

$ 4,999.00 
$ 4,299.00 
$ 7,199.00 

$3,025.00 

$2,599.00 

$4,295.00 

PANASONIC PRINTERS & FAX MACHINES 

T-5200 {40} 

$ 9,499.00 

$5,700.00 

KXP-1180 

RETAIL 

$ 299.95 

CCI PRICE 

$ 179.00 

T-5200 (100) 

$10,999.00 

$6,699.00 


KXP-1191 

KXP-1592 

KXP-1595 

KXP-1124 

KXP-1524 

UF-150 FAX 

UF-260 FAX 


PRO-SPEED 

PRO-SPEED 

PRO-SPEED 

PRO-SPEED 


$ 399.95 
$ 649.95 
$ 729.95 
$ 529.95 
$ 899.95 
$1/95.00 
$2/95.00 
Printer Cable 


$ 230.00 
$ 389.00 
$ 429.00 
$ 315.00 
$ 539.00 
$ 955.00 
$1,479.00 


Corporate Computers of tuwa Policies 

* Toll Free Number 1U8O0-53.1-0948 For Ordering And Post Sale Supporl 

* Master Card, VISA, No Surcharge. American Express - Add 3% 

* CO,D. Cashier Checks 

* 30 Day, Money Back Guarantee 

* Prices Subject To Change In Manufacturers Pricing 

* Allow 10 Days For Personal Checks To Clear 

* Call For Corporate Purchase Orders 


286-20 MB 
286-40 MB 
386-40 MB 
386-100 MB 


NEC LAPTOPS 

RETAIL 

$5,099.00 
$5,599.00 
$7,699.00 
$8,999.00 
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MICRO-CAP III. ^ 
THIRD-GENERATION INTERACTIVE 
CIRCUIT ANALYSIS. MORE POWER. 
MORE SPEED. LESS WORK. 


MICRO-CAP HI” the third generation 
of the top selling IBM* PC-based interac¬ 
tive CAE tool, adds even more accuracy, 
speed, and simplicity to circuit design and 
simulation. 

The program s window-based opera¬ 
tion and schematic editor make circuit 
creation a breeze. And super-fast SPICE- 
like routines mean quick AC, DC, Fourier 
and transient analysis—right from 
schematics. You can combine simulations 
of digital and analog circuits via integrated 
switch models and macros. And, using 
stepped component values, rapidly gener¬ 
ate multiple plots to fine-tune your circuits. 

We’ve added routines for noise, impe¬ 
dance and conductance—even Monte 
Carlo routines for statistical analysis of 
production yield. Plus algebraic formula 
parsers for plotting almost any desired 
function. 
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Schematic editor 


Modeling power leaps upward as 
well, to Gummel-Poon BJT and Level 3 
MOS—supported, of course, by a built-in 
Parameter Estimation Program and 
extended standard parts library. 

There’s support for Hercules? CGA, 
MCGA, EGA and VGA displays. Output for 
laser plotters and printers. And a lot more. 

The cost? Just $1495. Evaluation ver¬ 
sions are only $150. 

Naturally, you’ll want to call or write for 
a free brochure and demo disk. 




1021 Road, 

Sunnyvale, CA 94086 
(408)738-4387 

MICRO-CAP HI is u registered trademark r of Spectrum Sqfham. 
Hercules is a registered trademark of Hercules Computer technology. 
IBM is a registered trademark of International Business Machines, Inc, 
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FIRST IMPRESSIONS 


Paul Lavin and Michael E. Nadeau 


The 486s 


Apricot’s VX FT Server 
is the first announced PC 
to use the new Intel 
80486 CPU 



W hile IBM and Compaq have 
been loudly engaged in a 
one-upmanship battle over 
who leads the market, Brit¬ 
ain’s Apricot has quietly introduced the 
first PC based on Intel's 80486 CPU, 
Unlike IBM’s recently announced 80486 
Power Platform upgrade for the PS/2 
Model 70, the Apricot VX FT Server, 
based on the Micro Channel architecture 
(MCA), is an entirely new system with an 
external RAM cache. This cache mem¬ 
ory provides a significant performance 
advantage over IBM’s product. 

Apricot has built an impressive ma¬ 
chine. The prototype VX FT Server with 
a 25-MHz 80486 CPU is faster overall 
than any other 25-MHz PC and most 33- 
MHz PCs that BYTE has benchmarked* 
However, it is not cheap; prices range 
from $18,000 to $40,000, Designed as a 
high-performance file server, it could 
nonetheless prove economical for large 
network or multiuser installations. 

Apricot configures the VX FT Server 
in two versions; the Series 400 for net¬ 


work duties, and the Series 800 for multi¬ 
user Unix systems. They differ in RAM 
allotment and intelligent I/O ports (see 
table 1), Both versions provide multiple 
layers of data security. In Europe, an 
80386 version is available in both series. 

The Series 400 will be shipped with 
MS-DOS 4.01, although you can get the 
more powerful OS/2 Extended Edition as 
an option. The VX FT Server supports 
Novell NetWare, 3+Open, Microsoft 
LAN Manager, Torus Tapestry, and 
Apricot’s own VXNet* SCO Unix Sys¬ 
tem 3.2 is the chosen f lavor for the Series 
800* The 80486 machines will be avail¬ 
able this month. 

The model we tested was a Series 
400/30 running MS-DOS 3.3, It had a 
347-megabyte Maxtor SCSI hard disk 
drive, a 1,44-megabyte 3 Vi-inch floppy 
disk drive, 12 megabytes of RAM, and, 
of course, an 80486 CPU. 

The Box 

Typical of Apricot PCs designed by Bob 
Cross, the VX FT Server is an unconven¬ 


tional yet attractive box. It’s also big, 
measuring 2 feet tall by 2 feet deep by 16 
inches wide and weighing {in a typical 
configuration) 165 pounds. Two re¬ 
tractable handles at the top of the unit 
provide purchase for four strong hands. 
The VX FT Server stands on skids. Apri¬ 
cot thought that using casters would 
increase the chance of damage, even 
though the system would be easier to 
move. Gigabyte file servers should be 
bolted to the floor; the skids were a 
compromise* 

A distinctive feature of the box’s ex¬ 
ternal design is a backlit LCD panel 
(handy during a power failure) above a 
row of buttons. Under software control, 
the buttons provide access status infor¬ 
mation about the VX FT Server and con¬ 
trol the sliding door that conceals the 
drive bays below it. The monitor panel 
functions are under system security 
control. 

There are removable panels on either 
side of the box that provide access to the 

continued 
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inner workings of the VX FT Server* A 
physical case lock is backed up by an 
alarm that sounds if you remove the side 
panels without first establishing your ac¬ 
cess privileges. 

The grill at the bottom of the system 
unit conceals an air filter and the fan for 
cooling the power module* Another fan 
in the rear panel takes heat from the 
motherboard and expansion bay. With all 
the noisily moving air, the VX FT Server 
is easier to live with in the comer of the 
room than under your desk. 

The Power of the 80486 

The VX FT Server's 6*7 CPU index 
bests IBM's 80486 Power Platform up¬ 
grade, which tested at 5.3, as well as all 
but two of the 33-MHz 80386 machines 
we've tested (for these results, see the 
upcoming Inside the IBM PCs , Fall 
1989) , Its 21.8 FPU index is unmatched; 
IBM’s Power Platform scored a 21.4. 
The Apricot’s disk index is a so-so 2.3, 
but its video index is a near-record 5.2 
(see table 2). 

But the real payoff is in the application 
area. Although we were unable to run all 
the BYTE application benchmarks, those 
we did run challenged or beat those of the 


fastest 80386-based PCs. The only ex¬ 
ception was the VX FT Server's subpar 
database index of 2,6. The database tests 
are disk-intensive* Apricot uses a SCSI 
hard disk drive rather than a faster ESDI 
unit for two reasons: The SCSI drive pro¬ 
vides a greater throughput rate, and it lets 
you chain multiple drives off the same 
controller. If faster access times are 
needed, adding a hardware disk cache 
and a faster drive from a third party 
should be no problem. 

The VX FT Server could not run all 
portions of the BYTE scientific/engin¬ 
eering tests, although the times for the 
tests it did complete suggest that it is sig¬ 
nificantly faster in this area than any 
other PC we've seen. An Apricot spokes¬ 
person said that some software would not 
run properly on the prototype 80486 
CPUs from Intel and suggested that this 
could have been the cause of our bench¬ 
mark problems* 

The Qi to the VX FT Server 

The VX FT Server is based on the MCA 
motherboard used in Apricot's Qi (pro¬ 
nounced "key”) PC. The Qi has been 
sold primarily in Europe, although it and 
the VX FT Server are available in North 


America through Apricot's Canadian 
distributor. 

The company has integrated a number 
of I/O features on the Qi motherboard, 
including serial and parallel ports, a 
mouse port, Ethernet (both thick and 
thin wire), an analog VGA connector, 
and a bisynchronous communications 
port, which you can use as two additional 
serial ports (see photo 1). A second 
serial port is dedicated to the front LCD 
control panel. Additionally, Apricot has 
built security into the hardware by using 
a spare 8042 keyboard processor with its 
own CMOS RAM and real-time clock* 

Chips Sl Technologies provides the 
MCA chip set that was developed with 
Apricot input. The BIOS is by Phoenix 
Technologies* 

The motherboard, measuring 15 by 14 
inches, fits comfortably into the system 
unit (see photo 2). It is the same one used 
in the other 80386 Qi models, but with an 
80486 mounted on a daughtercard* (Un¬ 
like the IBM PS/2 designs, the 80386 
CPU in the Apricot sits on the mother¬ 
board, not on a daughtercard.) 

The daughtercard holds the 80486, the 
82385, static RAM (SRAM), and associ¬ 
ated programmable array logic (PAL) 


Table 1: The VX FT Server model designations and respective base configurations , 



Model 

Cache 
memory 
(K bytes) 

Standard RAM 
(megabytes) 

Hard disk 
drive size 
(megabytes) 

Serial 

channels 

Maximum 
number 
of users 

400/10 

64 

4 

157 

N/A 

HI A 

400/30 

128 

4 

347 

N/A 

N/A 

400/60 

128 

4 

647 

N/A 

N/A 

400/90 

128 

4 

1047 

N/A 

N/A 

800/10 

64 

6 

157 

32 

64 

800/30 

128 

8 

347 

32 

96 

800/60 

128 

16 

647 

64 

128 

800/90 

128 

16 

1047 

64 

128 

Note: NVA - Not available. 







Table 2: Indexes based on BYTE benchmark results. The VX FT Server is faster than the IBM Power Platform 486 and 
most of the 33-MHz 80386 PCs . (Indexes for the fastest 33-MHz PCs are not shown; only preliminary tests were run.) All 
tests were run on beta or prototype machines; times for shipping units might vary. 



CPU 

FPU 

Disk 

I/O 

Video 

Word 

processing 

Spreadsheet 

Database 

Scientific/ 

Engineering 

Compilers 

Aprfcot VX FT Server 

67 

21,8 

2,3 

5,2 

5.5 

4,6 

2.6 

N/A 

5,0 

IBM Power Platform 486 

5.3 

21.4 

1,8 

4,3 

N/A 

N/A 

N/A 

N/A 

N/A 

ALR 33/386 

6,6 

11,1 

2*3 

1*6 

N/A 

N/A 

N/A 

N/A 

N/A 

Zenith Z-386/33 

4,8 

N/A 

3.1 

3.0 

N/A 

N/A 

N/A 

N/A 

N/A 


Note: Kndexesshow relative performance. FuralF indexes, an e-MHz IBM PC AT « 1. HfA = Not available. 
For a tuN description of all Ihe benchmarks, see ''Introducing the New BYTE Benchmarks." June i 988 BYTE. 
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Photo 1: The back of the VX FT Server 
sports numerous I/O ports and other 
outlets. The rugged handles on the top 
of the unit make carrying the system 
relatively easy for two or more people. 


chips. It plugs into both the 80386 and 
82385 sockets in the original Qi mother- 
card. Eventually, a revised 80486 
motherboard will replace the daughter¬ 
board arrangement, but probably not 
until a 33-MHz version of the 80486 be¬ 
comes available. 

A bank of single in-line memory mod¬ 
ules provides main system memory. The 
motherboard can accommodate up to 16 
megabytes of RAM using Apricot- 
sourced double-decker SIMMs. Using 
the more readily obtainable 8(Tna no sec¬ 
ond parts, the motherboard holds 8 
megabytes. 

While the 80386 benefits from the 
82385 cache controller and a 64K-byte 
bank of 35-ns SRAM, the 80486 itself 
has 8K bytes of four-way set-associative 
cache memory on-board. Apricot has 
added an external 128K-byte cache using 
25-ns SRAM orchestrated by a 25-MHz 
82385 and some custom PAL work. This 
arrangement has been christened Hyper- 
cache. The low-end versions of both 
series use a 64K-byte cache. 

According to Apricot, Intel expected 
PC manufacturers to use the 80486 with¬ 
out any external caching, at least until 
both an “82485” and a 33-MHz version 
of the 80486 were in production, Rather 
than suffer the inevitable wait states or 
use faster, less-economical system mem¬ 
ory, Apricot devised its own 82385 so¬ 
lution. 

Apricot claims a 95 percent to 96 per¬ 
cent hit rate with its two-way set-associa¬ 
tive cache system, depending on the code 
being run. The company thinks that the 

continued 


Photo 2: With only SCSI and run- 
length-limited disk drive controllers in 
two of the eight MCA slots, the inside 
of the VX FT Server looks empty * Note 
the large daughtercard on which the 
80486 CPU sits. Apricot plans to 
integrate the CPU on the motherboard 
sometime in the future. 
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external cache is vital for multiuser per¬ 
formance; it unloads a good chunk of bus 
traffic and enables the 80486 S s burst 
mode. The BYTE benchmarks bear this 
out* IBM’s 80486 Power Platform uses 
no external cache and suffers the conse¬ 
quences. For example, the VX FT 
Server was about 1,6 times faster than 
the IBM product on the string-move por¬ 
tion of the BYTE CPU tests* On the ma¬ 
trix, Sieve, and sort portions, there was 
virtually a tie* The string-move tests 
make extensive use of cache memory. 

The 80486 has full floating-point ca¬ 
pabilities built in. The 80486’s computa¬ 
tional abilities are alleged to exceed 
those of a Weitek.3167 math coprocessor 
while maintaining compatibility with 
80287/80387 code. The BYTE FPU in¬ 
dex supports that performance claim* 

Courtesy of a plug-in bus extension, 
the VX FT Server has eight MCA expan¬ 
sion slots: four 32-bit and four 16-bit. 
The Chips & Technologies 452 VGA 
controller, a high-performance video ex¬ 
tension, is available on one of the 16-bit 
slots, although it was not installed in out 
demonstration unit. In addition to the 
eight physical slots, two phantom slots let 
you configure the Ethernet and bisyn¬ 
chronous port options. 

Making Your Data Secure 

Given that the VX FT Server will hold a 
lot of valuable data, Apricot has gone to 
some length to provide more security 
than most PC-based file servers offer. 

Two built-in 12-amp/hour solid elec¬ 
trolyte lead-acid batteries provide back¬ 
up power. A lightly loaded VX FT 
Server could conceivably run for L 5 to 2 
hours on the batteries, but a fully config¬ 
ured machine, including a monitor, 
would get about 15 minutes—plenty of 
time for an orderly software-controlled 
shutdown. A switch on the back of the 
unit lets you disconnect the battery* 

Temperature monitors are linked with 
sensors that detect electrical failure in 
the cooling fan. An alarm sounds if the 
machine runs too hot, and an automatic 
software-controlled shutdown occurs. 

The keyed lock at the back of the 
system unit is only the first portion of the 
VX FT Server’s access control. The 
company offers a $450 security package 
called the Qi Environment. It includes a 
microprocessor-controlled infrared re¬ 
mote device and a master reference disk 
that guards access to all or part of the VX 
FT Server’s services. You point the in¬ 
frared card at the sensor on top of the 
unit, click, and then enter a code for 
access. Unauthorized attempts to access 
components or data sound an alarm that 
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MPVM INFORMATION 


Apricot Computers pic 
Apricot House 
Ill Hagley Rd* 

Edgbaston, Birmingham 
B16 8LB, U.K* 

021-456-1234 
Inquiry 890. 

Apricot 

111 Granton Dr., Suite 401 
Richmond Hill, Ontario L4B IL5, 
Canada 
(416)492-2777 

Inquiry 891. 


is specific to the offense. 

The computer’s security scheme is 
flexible enough for you to shut off the 
Ethernet link in the evening or on week¬ 
ends but still allow system access for 
backup at preselected times. You can 
also enable or disable disk drives or any 
of the eight expansion slots. The security 
is menu-driven, and its configuration is 
stored on the master reference disk. If 
you lose or damage this master disk with¬ 
out having made a backup, you have to 
contact Apricot for a replacement. You 
can leave the security system inactive. 

Mass Storage 

As befits a well-designed file server, the 
VX FT Server has mass storage capacity 
to spare. The system box has space for 
six full-height devices, one of which 
must be fitted to provide mounting for 
two half-height drives. Three drives are 
inserted from the front, and three from 
the rear. Between the two stacks of 
drives is a plug-in partition holding two 
4-inch-diameter cooling fans. 

The standard VX FT Server has one 
1.44-megabyte 3 Vi -inch floppy disk 
drive and one of four hard disk drive op¬ 
tions. The Series 400/10 and Series 
800/10 have a 157-megabyte SCSI Max¬ 
tor drive* The other 80486-based 
models, the 30, 60, and 90 in each series, 
also use SCSI Maxtor drives run off an 
AHA 1640 Adaptec controller fitted into 
the MCA backplane. The drive capaci¬ 
ties are 347, 647, and 1047 megabytes, 
respectively. Average access times are in 
the sub-16-millisecond range. 

Apricot lacks a slick hardware-based 
mirroring system like that found in the 
DPT SmartCache controller, but the 
company has implemented one in soft¬ 
ware. This poor man’s version of disk 
mirroring may be marginally slower in 
writes to disk, but it doesn’t require the 
development of a special, low-volume 


controller card. Although the SCSI con¬ 
troller can nominally have up to seven 
devices daisy-chained to it, Apricot sug¬ 
gests fitting a controller for each drive to 
get maximum performance. 

With the potential for up to 5 giga¬ 
bytes’ worth of hard disk drives hum¬ 
ming away inside the box, Apricot has 
not skimped on the power supply. It’s a 
465-watt monster with built-in surge 
protection. 

The three tape backup options range 
from the ridiculous (in the server con¬ 
text) to the sublime. An 80-megabyte 
DC2QQ0 tape streamer that runs off the 
f loppy disk drive controller is at the lean¬ 
est end of the tape options. A somewhat 
more useful 150-megabyte SCSI tape 
drive from Irwin Magnetics sits in the 
middle of the range. For the VX FT 
Server user with 1 or 2 gigabytes in the 
box, Apricot supplies a 1.2-gigabyte 
DAT/DDS (full-height) digital audio 
tape drive from Hewlett-Packard. No 
price has been set as of this writing for 
the DAT/DDS drive. 

Microcomputer or Minicomputer? 

With the 80486 VX FT Server prices 
starting at $18,000, Apricot is compet¬ 
ing with both PC-based workstations and 
low-end minicomputers. Considering its 
performance, its security features, and 
the number of users it can serve, the VX 
FT Server should be a cost-efficient al¬ 
ternative to those systems. 

It’s not perfect. The prototype unit we 
tested overheated easily and would not 
run some of our benchmark software. 
We expect that these problems will dis¬ 
appear in units with production CPUs, 
however. 

Although the SCSI drives provide easy 
mass storage expandability—an impor¬ 
tant feature to consider for a growing net¬ 
work-some users will want hard disk 
drives with faster access times. Apricot 
should think about offering a hardware 
cache controller and faster ESDI drives 
as options. 

The 80486 has popped up sooner than 
expected, and with it a new standard in 
the price/performance ratio. It is too 
soon to announce the death of the mini¬ 
computer again, but the power that the 
80486 provides, as Apricot has demon¬ 
strated, will be giving many midsize- 
computer makers nightmares. The good 
news is all for the users. ■ 


Paul Lavin is a writer and consultant 
living in the U.K Michael E. Nadeau is a 
BYTE associate managing editor. You 
can reach them on BIX as “plavin " and 
“miken, "respectively. 
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THE FASTEST JUST GOT FASTER 

Introducing the SOTA 386si 
386SX Accelerator for 8088 / 8086 PC’s 


1987 

MotherCard 5.0 



Nominated Technical 
Excellence 

PC Magazine, 1987 

"Card Excels in Speedup ' 
Software and Hardware 
Compatibility” 

Info World, Oct. 26,1987 

"The SOFA MotberCard5.0 is 
a well-engineered and 
elegant solution for running 
OS/2 on a PC. ” 


BYTE, September 1988 


1988 

SOTA 286i 

“SOTA 286i turns Dinosaur into 
Ripsnortmg Demon ” 

BYTE, December 1988 

“This fine performer upgrades a PC or 
XT-style computer to 50 percent faster 
than an IBM AT" 

Info World, December 5,1988 

"... the mostflexible turbo board on tbe 
market is tbe SOTA 286i” 

PC Magazine PC Advisor, May 16,1989 


1989 

SOTA 386$i 

SOTAs 386$i transforms your aging PC into 
a performance machine ready to meet the 
challenges of computing today and 
tomorrow. Using an 80386SX CPU at 16 MHz, 
the SOTA 386a benchmarks 19 times foster 
than an IBM PC. Install the optional 
80387SX and get 5 times the numeric 
processing power of an AT with an 80287. 

In fact, speed is just the beginning. The 
SOTA 3S6sl offers compatibility with both 
the wide range of 8088/8086 machines 
and the large variety of add-on boards 
manufactured Networks, video boards, 
tape systems, to name a few, all function 
flawlessly; whether installed in an IBM XT 
or an AT&T PC6300. This makes the 386si 


SSTA 

STATE OF THE ART TECHNOLOGY™ 

559 Weddell Drive 
Sunnyvale, CA 94089 
408-715*1111 


sota iBfai is a trademark of sota Technology. Circle 266 on Reader Service Card 

Atl Oilier products jnentiaiKl are trademarks of iTiar respective manufactures. 


the perfect solution for the corporate 
market where an extensive mixture of 
machines and add-on cards typically 
coexist. 

More than just speed and compatibility, 
SOTA’s 386si provides the flexibility to run 
today’s powerful software. Add the 
Memory/l6i option, and you can even use 
protected mode programs such as IBM OS 12 
and Windows/386. No ofoer manufacturer 
offers these features. So why buy half a 
solution when you can buy the fostest, 
most compatible, most expandable 
accelerator available. The complete 
solution—the SOTA 386si. 

Options for SOTA 2861/386st: 

Memory 7l6i 

Up to 8 MB of EMS 4.0 or extended 
memory 

Floppy I/O Plus 

Supports both 3^ ff and 5 l h * double and 
high density floppy drives 

Math Coprocessor 

For more information on SOTA's 286i and 
386si call.. .800-237-1713* 

In CA 408-745-1111. 















CMO... Your Guaranteed 



Anakin Research 

Easyl Drawing/2000 

$349 

Easyl Drawing/500 

319 

C.LTD 

Keyboard w/Macros 

99 

Kronos 500 

259 

Krottos 2000 

229 

Kronos 1000 

309 

Digital Creations 

Supergen 

709 

Great Valley Products 

A2000 - 2/2 

749 

A2000 HC/40M 

719 

A 2000 HC/40Q 

829 

A 500 HD/30 

799 

A500 HD/40M 

899 

Mega tro tries 

39r" External Air Drive 

149 

334" Internal Air Drive 

119 

Progressive Peripherals 

Pro-Gen Genlock 

389 


1.5MB Bd. w/OK (A1000) 245 

1 5MB Bd. w/OK (A500) 255 


MACINTOSH 


Olympia 

NP-30 Mac I SOcps 249 

Qtunc 

ScripTen Laser 3395 

Crystal Print Publisher 3299 

Seikosha 

5P-IOOOAP Mac 239 

Dolphin 

Integra 30 External 559 

Integra 40 External 689 

Everex 

EMAC 20 Deluxe 20MB 579 


EMAC 60T 60MB Backup 799 

Cornerstone 

SinglePagc Display 5E 759 

Dual Page Display SE 1259 

Magnavox 

9CM080 14" VGA Display 499 


TOPS 

Tops for Mac 2.1 $149 

Tops FlashCard 169 

Tops NetPrim 125 

Tops Flash Box 129 

Practical Peripherals 

Mac 2400 Stand Alone 239 


MONITORS 


Amdek 

Video 210+ 12" Amber 99 

Video 432 VGA Monochrome 149 
Color 732 VGA Color 399 

Cornerstone 

SinglcPage Display 699 

Magpavox 

7BM623 12" TTL Amber 89 

CM8762 14" Comp/RGB 235 

9CM053 14" HiRes EGA 339 

9CMQ62 14" VGA Display 349 

9CM082 14" VGA Display 399 

Mitsubishi 

DiamondScan 13" Display 499 

NEC 

JC-I403 Multisync IIA 489 

Packard Bell 

PB-1272 12" TTL Mono 80 

PB-1472 14" TTL 132 Col. 109 


PB-1422EG 14" HiRes EGA 359 



NEC 

Multisync 3D 
*649 


Polaroid 

Palette EGA Plus 2199 

Seiko Instruments 

CM-1430 14" VGA 539 

Taxan 

119 12" Composite Amber 89 

Wyse Terminals 

WY-30, 50. 60 Call 

Zenith 


ZFM-1490 14" VGA Analog 619 


MULTIFUNCTION 


ATD-ZuckerBoard 

Color Half Card 69 

Monochrome Graphics Ad pi. 79 


AST 

Six Pak Plus Board $125 

VGA Plus Adapter 389 

Boca Research 

TopHat 128K Expansion 119 

BocaRam/AT Q-4MB Board 149 

Boca Dual Graphics Adapter 69 
Boca MuitiEGA 169 

DCA 

Irma 3 Convertible 459 



5TH GENERATION 


Logical Connection 
156K *419 


Emerald 

3XTwin 5251 Local Emulat 549 

Eve rex 

Magic I/O AT Par/Ser 59 

Ram 3000 Deluxe 0-3MB Bd 89 
Micro Enhancer EGA 169 

5th Generation 

Logical Connection 256K 429 

Hercules 

Graphics Card Plus 179 

Intel 

AboveBoard 2 Plus w/OK 319 
AboveBoard PS/286 w/512K 419 
Above Board Plus w/5l2K 429 
AboveBoard Plus I/O 512K 579 

Inboard 386/PC 80386 CPU 589 
8087 IBM PC/XT CoProc 89 
80287-8 IBM XT 8MHz CoP. 209 
80387-16 16MHz 80386 369 

Orchid Technology 
ProDesigner VGA 319 

TinyTuroo 286 229 

Renaissance 

RVGA2 800x600 256K-PAL 259 

Headland Technology 

FastWrite Video Adapter 319 
V RAM VGA Adapter 469 


STORAGE DEVICES 


American Power 

4 50AT + UPS Backup 439 

Everex 

Floppy Stream 40 40MB Int 359 
Excel Stream 40T 40MB Int 529 



Your Source for Hardware, Software &r Peripherals 































Low Price Leader. 


Miniscribe 

8425 20MB 3Vi” 40Msee $259 

3650 40MB 5tt" 61 Msec 329 

3053 44MB 5tf T ' 25Msec 469 

3085 70MB 5*T ISMsec 599 

Mountain Computer 

TD-4340 40MB IrtL Tape 319 

TD-8000 80MB Ext. Tape 445 

Plus Development 

20MB Hardeard 529 



SEAGATE 

ST-225 20MB w/Qmi. 
*239 


Seagate 

ST-238 30MB w/cont 269 

ST251 40MB Vi Height 339 

Sysgen 

Bridge-File 5W' External 249 

Bridge-Tape 40MB External 479 

Smartlmage 60MB Internal 479 

QIC-File 60MB External 599 

Omni Board Controller 80 


COMPUTERS 


AST 

Bravo 80286 Model 5 849 

Premium 286 Model 70 1299 

Compaq 

Deskpro Portable 286/386 Call 

IBM 

PS/2 Model 30 w/20MB 1599 

NEC 

Multimate Laptops Call 

Panasonic 

Business Partner FX-1650 699 

Sy&geu 

ProSystem 12MHz w/40MB 1999 

Toshiba 

T1000 Floppy Laptop 639 

T1200 Floppy/HrdD Lptp Call 

T1600 80c286 12MHz Lptp Call 

Zenith 

80286/386 Desktops Call 

SuperSport & Superspt 286 Call 



ZEMTH 

Z-183 80C88 w/ 10MB 
*1299 


COMMUNICATIONS 


Atari 

XMM301 XL/XE 300 Baud $ 45 
SX-212 ST Modem 90 

Avatex 

1200 HC External 99 

2400 Baud Internal 129 

Evcrrx 

Evercom 12 1200 Baud 1m. 80 
Evercm 24 2400 Internal 149 

Hayes 

Personal Modem 1200 Ext. 129 


SmartModem 1200 Baud 289 

SmartModem 2400 Baud 429 

Intel 

2400EX External 299 

Murata 

Ml200 Facsimile 639 

Panasonic 

UF-140 Panafax Facsimile 799 

FX-89 Fax Board 699 

FX-505 Hi-Res Scanner 1049 

Practical Peripherals 
1200 Baud Internal 69 

1200 Baud Stand Alone 85 

2400 Baud Stand Alone 139 

2400 Baud Internal 189 



EVERCOM 

2400 Band External 

*179 


Sharp 

FO-220 Facsimile Machine 699 


Supra 

2400AT 2400 Baud Atari 169 

The Complete PC 

Complete Fax Board 4800 269 

Complete Answ. Machine 239 

Complete FlandScanner 149 


PRINTERS 


Alps 

ASP-1000 9-Pin Flatbed 159 

Allegro 24-Wire 329 

Brother 

M-1709 240cps, 132 Col. 369 

MI724L 24-Wire, 132 CoL 569 

HR-20 20cps Daisywheel 329 

HR-40 40c ps Daisywheel 589 

Epson 

FX-850 264cps T 80 Col. Call 

FX-1050 264cps, 132 Col Call 

LQ-510 ISOcps, 24-Wire 339 

LQ-850 330cps, 24-Wire Call 

LQ-950 264cps, 24-Wire Call 

LQ-1050 330cps, 132 Col. Call 

LQ-2550 500cps 132 Col. Call 

Hewlett-Packard 
2225 Thinkjet 329 

Pacific Data 25-in-1 Font 279 

NEC 

P2200 Pin writer 24-Wire 359 

P5200 Pin writer 265c ps 549 

Okidata 

ML-172 ISOcps, 80 Col 199 


ML-182 Trbo 220cps, 80 Col 245 



EPSON 

LX-810 200cps. 
80 Column *179 


ML-320 30Qcps, 80 Col. $359 

ML-390 270cps, 24-Wire 499 

Panasonic 

KX-P1180 192cps, 80 Col 185 

KX-P1 191 280cps, 80 Col. 249 

KX-P1124 192cps, 24-Wire 339 

KX-P1524 24-Wire, 132 Col. 559 

Sdkosha 

SP1600AJ 160cps, 9-pin 179 

5K3000A1 300cps. Color 349 

Star Micronic* 

NX-1000 I44cps. 80 CoL 169 

NX-1000 Rain Bow Color 229 

NX-2400 24-Wire, 80 Col, 369 


PLOTTERS/DIGITIZERS 


Cal comp 

2312 12x12 Digitizer 419 

Houston instruments 
9012 HIPAD + 12”xl2 , ’Tbk 399 

PC695A 4-Pen A&B Plotter 599 

Seiko 

DT-3503 IFxll" Digitizer 379 

Summagraphics 

SummaSketch + 12”xl2" 399 


MS-DOS SOFTWARE 


Ashton-Tate dBase IV 459 


Ashton-Tate MuUiMate U $289 


Bloc PopDrop 32 

Bloc Form Tools 55 

Borland Paradox R-Data base 439 
Borland Quattra 149 

Central Point PC Tools 50 

DAC EASY Accounting 60 

Dclrina Per FORM I 59 

5th Generation FastBack Plus 99 
Fox Base + Development 199 
IMS! OptiMous w/Dr. Halo III 79 
IMS! Turbo CAD 59 

Intuit Quicken 33 

Logitech PS/2 2-button 59 

Loins Lotus 1-2-3 V3-0 299 

MECA Managing Your $ 119 

Meridian CarbonCopy + 119 

MicroPro Wordstar Pro 5 0 199 

Microsoft Mouse 109 

MSC GmniMouse 35 

Nolo Press WillMaker 35 

Peter Norton Adv, Utilities 80 
Peachtree Accounting 169 

Quarterdeck DESQView 80 
Server Technology EasyLan I 79 
SPC 1st Choice 3.0 90 

SPC 1st Publisher 2.0 80 

SPC Professional Write 2.0 179 

TOPS for DOS 125 

Traveling Lap-Link + 85 

WordPerfect 5.0 219 


Xerox Ventura Publishing 2-0479 



CHINON 
DS- 3000 Flatbed 
Scanner *539 
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Your Source for Hardware, Software 6z Peripherals 


In U.S.A. 


800-233-8950 

In Canada call: 800-233-8949 

AH Other Areas call: 717-327-9575 Fax call: 717-327*1217 
Educational, Governmental and Corporate Organizations 
Call toll-free: i-800-221-4283 

CMOv 101 Reighard Ave., Dept. Al, Williamsport. PA 17701 


Over flOQ 000 SATISFIED CUSTOMERS * MAJOR CREDIT CARDS ACCEPTED 


POLICY Add 3% (minimum $7.00} shipping and hand!- 
mg Larger shipments may require additional charges. Per- Iwll wluJ 
sonal and company checks require 3 weeks to clear. For truyc^cDLiwciL 

faster delivery, use your credit card or send cashier's check mhwh 

or bank money order Credit cards are not charged until we ship Pennsylvania 
and Maryland residents add appropriate sales tax. ALL prices are U.5.A. prices and 
arc subject to change All items are subject to availability Defective software will 
be replaced with the same item Only. Hardware will be replaced or repaired at our 
discretion within the terms and Limns of the manufacturer's warranty. We cannot 
guarantee compatibility All sales are final and returned shipments are subject to 
a restocking fee We are not responsible lor typographic or photographic errors 
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Anchor 

2400 Buad External 


169 
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The Only Character 
Recognition System 


That Outperforms Ours 


Nature's character recognition system can be 
trained to read any language. Flagstaff Engineer¬ 
ing's SPOT OCR Text Reader is also trainable. 
It has read text printed in thousands of typefaces 
in over 130 different languages! 

The SPOT OCR Text Reader works just like a 
typist who reads a page, then uses a keyboard 
to transfer the information on the page into a 
computer file—except SPOT uses a scanner for 
eyes and outputs the text directly into standard 
text files. SPOT is also faster. It can read up to 
35 characters per second on a 16MHz AT, and 
up to 65 characters per second on a 25MHz 
machine (that's 780 words per minute). SPOT 
supports most major makes of scanners. 

Using sophisticated statistical techniques, 
SPOT recognizes characters like the brain does: 
by examining their shape and context. Like 
nature's original, SPOT is very flexible. It can 
glance over an entire page or zoom in on a 
few lines of text. SPOT can read newspapers. 


Join Flagstaff Engineering's 
BIX conference: f lageng 

Circle 109 on Reader Service Card far 
S.RO.T. 3M Version 
110 for 9 Thick Tape 


magazines, books, manuals, invoices, contracts, 
government documents, columns, tables . . . just 
about any printed text. And SPOT keeps getting 
better. The new Version 3.0 is faster, more 
accurate, easier to use, and better documented 
than its predecessors. 

Since 1982, Flagstaff Engineering has provided 
visionary data conversion solutions for thou¬ 
sands of companies worldwide, SPOT is already 
increasing productivity and making life easier for 
many publishers and researchers, accountants 
and telemarketers, medical and legal offices, 
archival and transcription services. 

Wouldn't your business benefit from fast, 
accurate, and low-cost OCR software? Give us 
a call and let our application specialists explain 
how you can save time and money with SPOT, 
the OCR text-entry solution. 



FLAGSTAFF 

ENGINEERING 


Helping People Read a World of Information 


Ill far Disk Conversion Systems Up-Date 1120 Kaibab Lane * Flagstaff, AZ 86001 
02 far DEALERS only' 602-779-3341 • FAX 602-779-5998 


& 


SPOT 


SYNTACTIC PATTERN OPTICAL TRANSLATOR 
















EXPERT ADVICE 
COMPUTING AT CHAOS MANOR 


■ Jerry Pournelle 



Jerry looks at current 
CD-ROMs, WORM 
drives, and UPSes 


I am supposed to be hard at work on 
Wrath of God , a sort of sequel to 
Lucifer’s Hammer , but it’s hard to 
concentrate while they’re shooting 
students on the Avenue of Eternal Peace 
in Beijing. A civilized army will fight 
and die to prevent the massacre of its na¬ 
tion’s citizens. I keep hoping the Chinese 
People’s Liberation Army will remem¬ 
ber that. I also keep hearing a line from 
Robinson Jeffers, “Long live freedom, 
and damn the ideologies.’’ 

ERRMON 

You may recall that a few months ago I 
had, or thought I had, hard disk drive 
problems, particularly on the Zenith Z- 
386; but after exhaustive disk media 
analysis, I wasn’t able to find anything 
wrong. After I wrote that column, 
BYTE’s editor in chief Fred Langa sent 
me a small program that actually solved 
the problem. (He sent it over BIX; the 
“attach” command in BIXmail is a very 
convenient way to send any kind of file, 
including binary files in ARC format.) 

It’s a freeware program written by 
Robert J. Newton, called ERRMON. 
This is a small TSR program that sits 
there waiting for DOS to detect a drive 
error; when an error is detected, ERR¬ 
MON tries to figure out what it was and 
then posts a message on the screen. This 
message is generally considerably more 
helpful than the ones DOS puts up. Be¬ 
sides, it works inside other programs. In 
particular, it works inside Coretest; and 
Coretest was the only program that 
thought I had a problem with the Z-386 
hard disk drive. Coretest, you may re¬ 
call, kept reporting a READ ERROR on 
that disk, although no other program 


The World 
on CD-ROMs 


could find a thing. 

ERRMON saw what the trouble was 
immediately. While Coretest was report¬ 
ing a READ ERROR, ERRMON printed 
out its strange error message number, 
which, being interpreted by referring to 
the table in the ERRMON.DOC file, 
translates to: “Direct-memory-access 
boundary crossed. This indicates a soft¬ 
ware problem. DMA cannot operate 
across 64K-byte segment boundaries.” 

Presumably, there is some odd inter¬ 
action between Coretest, DOS, and the 
Z-386 BIOS, which is why this happens 
only when you run Coretest on that par¬ 
ticular machine. I expect I could find out 
more if I took the trouble, but the fact is 
I’m just relieved to know there’s no real 
difficulty with the Zenith hard disk 
drive—and there never had been. My 
files are safe. 

ERRMON is available on BIX and 
other BBSes, and it’s copyrighted free¬ 
ware, meaning you can use it and give it 
away, but you can’t sell it. 

Just after I wrote that, I got a note from 
Doug McFadyen (“dougm” on BIX), 
who reports that if you upgrade to the 
2.5A version of the Z-386 ROMs, Core¬ 
test no longer reports a problem. I’ll try 
that and let you know. 

Golden Bow Strikes Again 

John Carr has been using the AT&T PC 
6300 Plus, an older IBM PC AT compat¬ 
ible, to enter the introductory essays for 
the next volume of my anthology series 
on the future of conflict (There Will Be 
War , Tor Books). We’ve had that ma¬ 
chine quite a while. First it was my main 
text system; then Mrs. Pournelle inherit¬ 
ed it and named it Attila the Honey. She 
kept it until we got her an 80386. Now 
John uses it for general office work. 

A couple of days ago he had a problem: 
the AT&T PC 6300 Plus was taking sev¬ 
eral retries to save files. John is a science 
fiction editor; he knows nothing about 
computers, and problems are definitely 
not his department. 


It took me about 2 minutes to discover 
there was a flaky sector somewhere on 
Attila’s hard disk. We did a quick backup 
of John’s work onto a floppy disk and in¬ 
voked Golden Bow’s Vmarkbad, a pro¬ 
gram that comes with their Vopt disk op¬ 
timizer program. As the name implies, 
Vmarkbad finds and marks bad sectors 
on a hard disk, examining the disk at 
about 2 megabytes a minute. It found 
eight or nine bad sectors, making me 
wonder if Attila hasn’t suffered some un¬ 
reported traumatic injury. 

Unlike SpinRite and some other “disk 
repair” programs, when Vmarkbad 
finds a bad sector in a currently active 
file, it reports the filename. In our case, 
there were bad sectors in seven files. 
Three of those were .BAK files, and one 
more was in a file we’d just copied onto a 
floppy disk. The other three were Q&A 
auxiliary files, including the one that 
handles text saves. It was no trick to get 
the original Q&A disks and recopy those 
files. 

Then we used Norton Commander to 
go through all the directories and elimi¬ 
nate needless files, something John just 
won’t do. There were a bunch of tutorial 
files, .BAK files by the score, and just a 
lot of general garbage. After that clean¬ 
up, I used Vopt to compact the disk, ran 
Vmarkbad again, and just for luck ran 
Norton Disk Doctor. No new bad sectors 
found, and Attila hums along as if noth¬ 
ing had ever happened. There’s a dance 
or two in that old boy yet. 

I received my version of Vopt and 
Vmarkbad in January 1988. There may 
or may not be updates. I have a number of 
programs that are supposed to do the 
same job as the Golden Bow tools, but 
I’ve never seen any good reason to 
change; Vopt and its auxiliary programs 
are a lot more than good enough. 

A Study in CD-ROM 

At the West Coast Computer Faire, I was 
given two copies of the entire Sherlock 

continued 
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CHAOS MANOR 


Holmes canon, one on floppy disks, the 
other on a CD-ROM. The CD-ROM ver¬ 
sion is called Sherlock Holmes on Disk! 
and also has The Medical Casebook of 
Dr. Arthur Conan Doyle by Alvin E. Ro¬ 
din and Jack D. Key; linoleum block 
prints by Dr. George Wells; medical po¬ 
etry by Dr. George Bascom; and all 
kinds of indexing and retrieval software. 
The publisher is CMC Research. 

There are no documents, but none are 
needed. Simply log onto the CD-ROM 
and type DP; the rest is pretty automatic. 
After a few questions about your system 
configuration, you’re at the main com¬ 
mand screen. This has pull-down menus 
that work about as you’d expect them to, 
including menu items for text searches. 
Once I was clear on how that worked, the 
first thing I did was use word search to 
look for any story with the words: dog 
.AND. curious .AND. nighttime. (The 
program uses .AND., .OR., .NOT., and 
so forth as commands for Boolean 
searches.) It took about 10 seconds for it 
to tell me there was only one match, “Sil¬ 
ver Blaze,’’ which is the story involving 
the curious incident of the dog in the 
nighttime: “‘The dog did nothing in the 
nighttime.’ ‘That was the curious inci¬ 
dent,’ remarked Sherlock Holmes.’’ 

Pressing Return put that story on the 
screen. It puts the text in black letters on 
a soft white background, quite easy to 
read, and next thing I knew I’d read it all 
instead of working on the column. Then I 
looked up Persian .AND. slipper, ex¬ 
pecting that there would be a dozen 
matches, but in fact there were only 
three: “The Adventure of the Empty 
House,” “The Musgrave Ritual,” and 
“The Naval Treaty.” That slipper is so 
famous I was sure there was some mis¬ 
take and tried again, this time using 
“persian,” but I got the same result; the 
search isn’t case-sensitive. 

There are nine matches on Moriarty 
but only seven on Moriarty .AND. Pro¬ 
fessor. I haven’t had a chance to look at 
the differences. 

I’m sad to say I have not seen the lino¬ 
leum block illustrations that are sup¬ 
posed to be on the disk. When I try to ac¬ 
cess any of the graphics (including the 
chart in “The Naval Treaty”), the CD- 
ROM drive light blinks, and something 
obviously is read from it, but then the 
screen goes blank; all I can do from there 
is escape back to the story. The program 
documents say you must have a 640- by 
480-pixel VGA board and monitor capa¬ 
ble of 256 colors, but that’s a generic de¬ 
scription of VGA. The program itself of¬ 
fers you a menu of two VGA boards, the 
Orchid Designer VGA and the STB VGA 


Extra/EM. I’ve tried invoking the pro¬ 
gram under each option, but neither lets 
my Video Seven V-RAM VGA show the 
pictures. 

I’ve often thought CD-ROM was an 
ideal medium for presenting not only the 
Sherlock Homes canon, but just about 
every word written about England’s 
greatest detective, including all the 
issues of The Journal of the Baker Street 
Irregulars. It could also have maps of 
London in Victorian times, illustrations 
from contemporary newspapers, and all 
that sort of thing, possibly linked by 
hypertext. 


M 

I ¥ I ost of the 
CD-ROMs I have are 
disappointing given the 
potential of the medium. 


Sherlock Holmes on Disk! doesn’t 
have all that, but it is fun; it’s another of 
those programs that you probably 
wouldn’t buy a CD-ROM drive for, but if 
you already have the drive, it’s a neat 
thing to have around. It’s amazing what 
you can find out about the Holmes stories 
with the proper Boolean searches. 

Geography Lesson 
I have a whole bunch of CD-ROMs I col¬ 
lected at the Microsoft CD-ROM confer¬ 
ence last spring. Most are a bit like Sher¬ 
lock Holmes on Disk!: not bad, but 
disappointing given the potential of the 
medium. An example is the World Atlas 
by Electromap. This gives a pretty good 
high school-level atlas, which starts with 
two views of the world, physical and po¬ 
litical; if you use a mouse or arrow keys 
to go to a region of interest and press Re¬ 
turn, up comes a more detailed map of 
that area. You can then go down one fur¬ 
ther level to maps of individual coun¬ 
tries. 

Alas, that’s as far down as it goes, and 
at the country level there isn’t a lot of de¬ 
tail. For example, the U.S. map has per¬ 
haps 40 cities and half a dozen rivers. 
The USSR map has even less informa¬ 
tion. 

The geographical maps aren’t the real 
point, though. There are numerous sta¬ 
tistical maps, each accompanied by pull¬ 
down menus of information on econom¬ 


ics, population, languages, population 
density and growth rate, infant mortal¬ 
ity, life expectancy, and a whole bunch 
of other stuff from the World Almanac , 
all given for each country and listed both 
alphabetically and by parameter order. 

If you’re interested in inflation rates, 
you bring up that map and then go to the 
menus. If you want to find the country 
with the smallest inflation rate (Equato¬ 
rial Guinea with a rate of — 18 percent) 
or the largest (Nicaragua, 1800 percent; 
next is Vietnam with 700 percent), it’s 
easy, and if you want to look up a spe¬ 
cific country (say, Liberia, 3.6 percent), 
it’s simple enough. Ditto for population 
growth (Hungary, -0.2 percent, Brunei 
+8.6 percent annual) and a raft of other 
stuff. You can spend a couple of hours 
playing about with this with no trouble at 
all. 

Access is reasonably fast, but it seems 
slow compared to a hard disk drive. Of 
course, I have a very fast hard disk drive. 
In any event, it’s quicker to find specific 
information on this CD-ROM than it 
would be to go look it up in your atlas or 
almanac. 

Once again, you wouldn’t buy a CD- 
ROM drive for this, but if you’ve got stu¬ 
dents in the house, it would be worth let¬ 
ting them browse through this. 

I do wish there were more detail. Elec¬ 
tromap says they’re doing a U.S. atlas 
that will have both political and topo¬ 
graphic maps of each state, plus a great 
many more statistical maps. 

A second atlas-type CD-ROM comes 
from the CIA. The World Factbook is 
available from Quanta Press. This has a 
directory of maps, one outline for each 
country or territory, at 300-dot-per-inch 
resolution in TIFF format suitable for 
desktop publishing. The World Factbook 
consists of 248 data cards much like the 
5- by 8-inch paper index cards you used 
to make up in the library (although 
there’s a bit more information on many 
countries than you could conveniently 
put on even two or three cards). There’s 
form of government, religion, popula¬ 
tion, currency, literacy rate, economic 
trends, recent history, diplomatic prob¬ 
lems, and a whole raft of other stuff- 
more details than you got on the World 
Atlas disk, but not as well organized. 

The cards are indexed on 22,987 
keywords, and you can do Boolean 
searches with or without wild cards. 
Searching on the word atheist gives you 
four countries, Albania, Hungary, 
USSR, and China. You can then examine 
cards for each or all of those. Searching 
on OPEC yields 16 cards, one of them 
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MEW! TO PSPEEP 

^■TOOLKITS 



TopSpeed's seamlessly integrated 
environment. 



VID (Visual Interactive Debugger): 
power without complexity; 


0 12 3 4 5*7 Sou 


Sieve benchmark measured by the 
British Standards Institution (BSD— 
25 iterations on on 8MHz AT. 


Each Toolkit $79.95* 
DOS Compiler $99.95 
TechKit $59.95* 

VID $59.95 

DOS 3-Pack $199.95* 

(Compiler, TechKit & VID) 


OS/2 Compiler $195.00* 

* Prices effective through 10/1/89 


' 'Everything about this product 
exudes quality... it is one of the 
most complete and powerful devel 
opmem systems available today. 

Scott Robert Ladd 
Computer Language 


TopSpeed* Modula-2 is a high-speed optimizing compiler 
(3,000-5,000 lines/min. on a PC AT 8MHz), integrated 
menu-driven environment with muki-window/multi-file edi¬ 
tor, automatic make f fast smart linker. All Modula-2 sources 
to libraries included. Available for DOS or OS/2. 


.TopSpeetT is surety one of the 
finest new products introduced to 
date in the PC arena...DDJ daesn 7 
give unqualified raves very often> 
but there's no question about it in 
this case; JPI's TopSpeed Modula-2 
is first-rate." 

Kent Porter 
Dr. Dobbs Journal 

“JPI Modula-2 looks like another 
classic in the making. It generates 
code as good as or better than lead¬ 
ing C compilers and the program¬ 
ming environment is a genuine 
pleasure to use” 

Dick Poumain 
BYTE Magazine 


In England and Europe contact: 

Jensen & Ptmncra UK Ltd.. 63 Clerkenweli 
Koad, London EClM 5NP. Phone (01)253^333, 
FAX (01)2514141. Each Tbolkit £4995? 

DOS Com.piJeri59.95, TfcchKit £34.95* 

V[D £34.95, DOS 3-Pack £119.95? 

OS/2 Compiler £124.95* (* Prices effective 
through Oct, 1.1989) 

Handling charges: In UK please phone for 
VAT & P&R In Europe, add £6 for each coni' 

niUr -i n rl tivki'l/ ■ tfT tr-vp a no ■■ "h irVitiit 


Communications Toolkit is designed to help you write applications that use 
IBM PC serial port hardware. Features include an interrupt driven low-level 
driver; VT100 and ANSI terminal emulation; XModem, YModem, and 
Kermit support; compiled script language; and full source for all modules. 
The same version supports both DOS and OS/2, 

fl-tree Toolkit provides you with the tools you need to write powerful database 
applications. Store multiple tables and indexes in one or more physical files 
(no record count limit; each physical file up to 4 gigabytes). Automatic net¬ 
work support allows opening of sharable or private physical files and full 
control of file locking. Indexes can be linked to tables so that index updates 
are automatic. The same version supports both DOS and OS/2, 

VID (Visual Interactive Debugger): A source-level, multi-window symbolic 
debugger. (DOS only) 

TechKit*: Includes assembler, assembler source for start-up code, TSR 
module, error handlers, communications driver, dynamic overlays, and 
PROM locator. (DOS only) 

System Requirements: IBM PC or compatible, 384K available RAM, two 
floppy drives (hard disk recommended). 


To Order: 

In the US, call: 

1-800-543-5202 

In Canada, call: 

1-800-543-8452 

Or mail us your order with 
a check, money order, or 
VISA/MC information, 30- 
day unconditional money- 
back guarantee. 

Shipping & handling charges: 

Itt North America: add $5 for each product 
ordered. CA residents please add applicable 
Oversea* Add $20 far EACH com¬ 
piler and $£ for each other product, 3-paefe 
s&hU$36.0(l 



Jensen & 

Partners 

International 


1101 San Antonio Rd. 

Suite 301 

Mountain View, CA 94043 
Phone: (415)967-3200 


TopSpeed and TechKii are Trademarks of Jensen 
& Fortners International-Other brand amJ 
product names are trademarks or registered 
trademarks of their respective holders. 
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Austria, which isn’t an OPEC member 
(OPEC is mentioned in another context). 
This is another of those disks well worth 
having if you have a CD-ROM drive. 

Programmer’s Library 

If you’re a professional programmer, the 
Microsoft Programmer’s Library is 
valuable enough to make it worth buying 
a CD-ROM drive just to have it. The disk 
contains the reference manuals to Quick¬ 
BASIC 4.0, C, FORTRAN, Assembler, 


Pascal, Windows 2.0, and OS/2 Pro¬ 
grammer and User Reference. All these 
can be popped up inside the compiler en¬ 
vironment or in an external editor like 
BRIEF. The newest versions have the 
reference manuals to Windows/386 and 
QuickPascal. 

I’m not spending a lot of time on this 
because there’s no need to: if you do 
much programming and your time is 
worth anything at all, get a CD-ROM 
drive and Microsoft Programmer’s Li¬ 


brary. You won’t regret it. 

Highly recommended. 

The Coming Scene 

Microsoft has done an admirable job of 
pushing CD-ROM, so much so that the 
number of installed CD-ROM drives out 
there has gone from zip to perhaps 
100,000 in the last three years; and a 
good half of those, perhaps more, are 
due to Microsoft products. 

continued 



PC Xnet 

THE CARD THAT BRINGS X.25 PERFORMANCE 
TO YOUR PERSONAL COMPUTER 
THINK ABOUT IT! 


And think about OST, the European leader in the field of private X.25 networks! 
Our PC XNET card, an option/adapter card for personal computers, provides two 
channels, each supporting 128 virtual circuits and speeds to 64 kbps. The PC XNET card 
provides a level of performance never before reached in a personal computer. 

Easy acces via MS DOS, XENIX and NETBIOS makes the PC XNET card the perfect tool for 
emulating terminals and file servers or providing a gateway to local Area Networks. Fully 
compatible with many protocols such as X.25, X.32 and X.21, the PC XNET card enables 
computers to be connected to any type of network. 

Furthermore, applications programs you develop on the PC XNET card can be transferred to the PC SNET 
card, OSTs ISDN interface card 

So, if you are thinking of X.25 capability for your computer think about OST. 



Networking Intelligence 
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Our MAJOR ADVANTAGE-Supplying you with 
the Broadest Range of Software Ammunition. 


_ LIST QUR5 

I APPLICATIO N SOFTWA RE I 

COMMUNICATIONS 


Carbon Copy plus 

195 

118 

Close-Up 



Customer 

195 

130 

Support 

245 

165 

Co/Sesslon 

249 

182 

Crosstalk XVI 

195 

99 

Minor III 

TOO 

67 

PC Anywhere III 

145 

79 

Procomm Plus 

75 

50 

DATABASE 



Clarion 

695 

589 

Clipper 

695 

439 

dBASE IV 

795 

489 

dBXL 

249 

159 

FoxBAS£+ 

395 

214 

Fo*8ASE+/MAC 

395 

214 

Paradox 3.0 

725 

479 

PFS:Profe$$ianal Fite 

299 

189 

Q&A 

349 

230 

R&R 

149 

109 

RiBetse for DOS 

725 

521 

DESKTOP PUBLISHING 



Adobe Illustrator “88 

695 CALL 

Adobe Illustrator J 38 (MAC) 

495 

300 

Corel Draw 1 

495 

299 

Draw Applause 

495 

315 

First Publisher 

99 

75 

First Publisher Art Gallery 

129 

82 

GEM Artline 

495 

299 

GEM Desktop Publisher 

299 

183 

PageMaker 

795 

489 

PageMaker (MAC) 

595 

395 

Ready Set. Go (MAC) 

495 

320 

Springboard Publisher 

139 

80 

Venturo Publisher 

895 

539 

GRAPHICS 



Chart-Master 

375 

239 

Freelance Plus 

495 CALL 

GEM* Graph Present. Team 

495 

305 

Graph Plus 

495 

332 

GraphWriter 11 

495 

CALL 

Graph-ln-the^Bax 

140 

75 

Harvard Graphics 

495 

313 

Mlcrogrofx Designer 

695 

460 

Microsoft Chart 

395 

270 

Perspective Junior 

149 

88 

Pinstripe Presenter 

200 CALI 

PIXIE 

195 

117 

Powerpolnt (MAC) 

395 

265 

Xerox Presents 

495 

326 

INFORMATION ORGANIZERS 

Agendo 

395 

CALL 

askSdrn 

295 

209 

GOfer 

50 

45 

Grandview 

295 

205 

Memory Mate 

70 

43 

Sidekick Plus 

200 

135 

Tornado 

100 

73 

Who-What-When 

190 

140 

Zylndex Professional 

295 

159 

PROJECT MANAGEMENT 


Harvard Project Manager 

695 

445 

InstaPlan 2,0 

99 

95 

Microsoft Project 

495 

333 

SuperProject Plus 

395 

263 

lime Line v. 3,0 

595 

349 

Time Line Graphics 

195 

135 

SPREADSHEETS 



Legend Twin Level III 

249 

CALL 

Lotus 1-2-3 

CALL 

CALL 

Lucid 3-D 

100 

71 

Microsoft Excel 

495 CALL 

Microsoft Excel (MAC) 

395 

270 

Microsoft Multiplan 4,0 

195 

134 

Microsoft Multiplan (MAC) 

195 

140 

PFS: Professional Plan 

249 

161 

PtanPerfect 

395 

196 

Quatira 

248 

171 

SuperColcS 

495 

328 

Symphony 

695 

465 

Wlngz (MAC) 

495 

296 



SCIENCE /ENGINEERING 


CAD 


ADVANTAGE 

SOFTWARE 


AutoCAD Release 10 

3000 

CALL 

AutoShade 

500 

475 

AutoSketch 

150 

102 

DesignCAD 

CALL CALL 

DeslgnCAD 3-D 

399 

219 

Drafix CAD Ultra 

395 

259 

Generic CADD Level 3 

300 

189 

Generic 3-D Solids Modeling 349 

195 

PCB ARTWORK/SCHEMATICS 

HIWiRE Plus 

895 

805 

Mlcro-CAP III 

1495 

1269 

Schema II 

495 

450 

smARTWQRK 

895 

805 

Tanga-CAD Pack 

995 

949 

Tango-RGB Series II 

595 

589 


DATA ACQUISITION/ANALYSIS 


Asystant Plus 

995 

849 

DADISP 

795 

719 

LABTECH Notebook 

995 

799 


MATHEMATICAL TOOLBOXES 


LIST QUas 

SPREADSHEET UTnJTIES 

3-D Graphics 145 129 

4V iews 150 119 

4Word TOO 61 

@ BASE 195 119 

9 Liberty 295 199 

AN ways 150 90 

Baler 495 449 

Graph-in-the-Box 140 75 

Hal 150 107 

Impress 140 CALL 

In word 100 59 

Look & Link 100 60 

NoteHt Plus SO 53 

Noteworthy SO 49 

PanaVlew 145 129 

See More SO 49 

Sideways 70 43 

SmartNoies SO 48 

Spellin' SO 49 

SQZ Plus 100 63 

WORD PROCESSING 
Ami 199 CALL 

DispfayWrite 4 495 342 

Grammatik 111 99 61 

Manuscript 495 CALL 

MaxThimk 89 59 71 

Microsoft Word 450 249 

Microsoft Word (MAC) 395 293 

MultlMate Advantage II 565 CALL 

Office Writer 6.0 495 302 

PFS:Professional Write 199 129 

Q & A Write 199 135 

RlghtWriter 95 53 

Samna Word IV 595 316 

Sprint 200 144 

WordPerfect 5.0 495 249 

WordPerfect (MAC) 395 231 

WordPerfect Executive 249 127 

WordPerfect Library 129 69 

WordStar 2000+ Personal 495 302 

WordStar Professional Re) 5 495 262 

XyWrlte 111 PIles 445 256 


OPERATING SYSTEMS/ 
CONTROL PROGRAMS 


DESQview 366 (w/QEMM) T90 169 

Interactive 386/IX 1095 9S9 

MS Wlndaws/386 195 136 

PC-MOS 386 (single user) 195 179 

PC-MOS 386 (five Users) 595 539 

SCO 386 UNIX Sys V (comp) 1495 1195 

SCO UNIX Sys V (comp) 1295 999 

VM/3B6 245 199 

VM/386 Multi-User 895 759 

VM/386 NetPak ^ 150 129 


Terms & Policies 

AH prices subject to change without notice We 
accept Visa, MC, AMEX [2% surcharge on AMEX). 
Shipping 54 per item sent UPS Ground. Allow 14 
days for personcl/compony check clearance 
Returns subject to 15% restocking fee. RA # re¬ 
quired, PO‘s welcome from Fortune 1000 and other 
qualified a rga filiations. 



U$T OURS 


UTILITIES 


1 DIR Pius 95 53 

386 MAX 75 66 

366 MAX Professional 130 115 

Above Disk 99 83 

Brooklyn Bridge 140 85 

Copy II PC 40 20 

PC Deluxe Option Board 159 112 

Copy II PC (MAC) 40 20 

COREFASTT 149 T02 

Disk Technician 100 63 

Disk Technician Advanced 190 122 

Disk Technician Plus 130 85 

FASTBACK Plus 189 109 

Lapllnk 3 140 89 


Derive 

200 

166 

Eureka: The Solver 

167 

515 

Eureka: The Solver (MAC) 

195 

134 

Gauss Math & Stat System 

395 

350 

Mathemat ic a 386 

695 CALL 

AT 386/7 

995 

CALI 

Mathematic a (MAC) 

795 CALL 

PC MafhCAD 2.5 

495 

315 

Appl Packs (tor MathCAD) 

99 

89 

PC-Matlab 

695 

559 

Control System Toolbox 

495 

399 

System ID Box 

495 

399 

TK! Solver Plus 

395 

319 

PLOTTING AND GRAPHING 


Data lap Graph 

299 

259 

Grapher 

199 

149 

Grapher/Surfer Bundle 

600 

499 

Surfer 

499 

379 

TECH * GRAPH P AD 

395 

313 


WordPerfect 

WoJd Perfect 5.0 Integrates text and 
graphics to let you create professional 
looking newsletters, reports, and 
documents-without neglecting the 
features that made it number one in 
the first place! 

Graphic images can be placed any¬ 
where on the page, seated, moved, 
and can include a caption and border. 
5.0 atso has enhanced print capabilities, 
and a WYSIWYG preview mode. Master 
Document combines files fo generate 
tables of contents, indexes, etc. 
WordPerfect 5.0 succeeds 4.2 as the 
world's best word processor. Once 
you've tried it. you'll never go back! 

List: $495 Ours: $249 



WordPerfect 

CORPORATION 


Laplink (MAC) 140 89 

MACE GOLD 150 88 

MACE Utilities 100 54 

Magellan 195 CALL 

MKS Toolkit 199 155 

Norton Commander 89 52 

Norton Utilities 100 59 

Norton Utilities Advanced 150 89 

PC Tools Deluxe 79 55 

PC Tools (MAC) 79 55 

Q-DQSII 80 47 

Software Carousel 80 46 

Spinrite 59 47 

Symantec Utilities (MAC) TOO 67 

V feature Deluxe 120 95 

Vopt 60 46 

XTree 70 39 

XTreePro 129 70 


SCIENTIFIC TEXT PROCESSING 


ChlWriter 
EXP 
PC TEX 
F 

STATISTICS 

CSS 

Mlcrofftaf II 
NWA StotPak 
P-Stat 
SPSS/PC+ 
StafGraphics 
StotPac Gold 
Stotview 11 (MAC) 

S VST AT 

SY5TAT (MAC) 

SYSTAT (w/ 5YGRAPH) 


150 128 

150 129 

249 226 

595 479 


495 469 

395 336 

495 366 

695 639 

795 727 

895 601 

595 544 

495 345 

595 449 

595 449 

795 595 


ADVANTAGE 

SOFTWARE 


fn the LAS, call: 

1 - 800 - 333-3141 

NX / International 914 - 332-0756 
Fax: 914 - 332-4021 


A Division of Voyager Software Corp 55 South Broadway, Suite B. Tarrytown. NV T 0591 
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** 4 megabytes of memory. 

v 0 Extended and expanded memory. LIM 4.0. 

Works with all of your programs, 
v* Run DOS or OS/2 effortlessly. 
v* Fast and simple switchless installation. 
v 0 Auto-configuration for all operating systems. 
Works in all Micro Channel™ computers. 
Expanded memory 10 times faster than Intel. 
Risk free guarantee. Two year warranty. 


Introducing OSIRAM4 ". 


IBM approved ID. $349 OK. 

Call today 1-800-234-4232 or 617-273-1818 


Capital Equipment Corp. 
Burlington, MA. 01803 

PS 2 and Micro Channel are trademarks of IBM 


Meanwhile, the number of CD-ROMs 
available continues to grow. Some, like 
McGraw-Hill’s wonderful Encyclopedia 
of Science and Technology, haven’t been 
done all that well; that is, the informa¬ 
tion in that Encyclopedia is more than 
worth it (except it’s a time trap: you start 
browsing through that thing and the next 
you know it’s dawn), but the CD-ROM 
software isn’t as good as it could be. It 
also wants some pretty specialized 
graphics board equipment. Now that 
VGA is getting common, we can hope 
that McGraw-Hill will revamp the Ency¬ 
clopedia. 

There are the various NASA CD- 
ROMs with planetary data. Grolier’s has 
much improved their access software for 
the original Grolier’s Encyclopedia on 
CD-ROM. We see new CD-ROMs here 
every day. 

Moreover, we can expect a lot more 
CD-ROM drives in the future: not only 
will Microsoft continue with excellent 
products like Microsoft Bookshelf and 
Programmer’s Library, but IBM will, in 
about 18 months, have a low-cost home 
computer with a built-in CD-ROM drive. 
Microsoft is writing the code for it even 
as you read this, and IBM expects to sell 
a lot of those machines at $1995 or there¬ 
abouts. The machine will also have a 
MIDI interface. 

IBM will then very aggressively go 


after both the home and educational mar¬ 
kets. One supposes Apple will have some 
sort of response, since they certainly 
wouldn’t want to abandon the educa¬ 
tional field to Big Blue without a hard 
fight. 

Whatever the outcome of that, it 
should be beneficial to users. Right now 
CD-ROM is about where small com¬ 
puters were before the IBM PC. CD- 
ROM is a wonderful way to organize and 
distribute information; you’ll see a lot 
more of it as time goes on. The potential 
is nearly unlimited. 

WORMs and DESQview 

In my judgment, the 8086, 8088, 80186, 
and 80286 chips will disappear in the 
next few years. Their place will be taken 
by chips that can execute the 80386 in¬ 
struction set. Probably one of those re¬ 
placement chips will be the 80386SX, al¬ 
though I don’t think there’s any real 
reason to prefer the SX to a real 80386. 
Even more important will be the 80486; 
there are definite indications that you can 
build a fully operational system with the 
80486 cheaper than you could build the 
same system with an 80386 and 80387. 

This is going to have a large effect on 
both the bus and operating-system wars. 
Most volume buyers won’t care much 
about the details; all 80386 systems, re¬ 
gardless of bus and operating system, are 


CHAOS MANOR 


a great deal faster and more powerful 
than most businesses think their “stan¬ 
dard” user—a secretary or junior execu¬ 
tive-will need. The decision factors 
will be total workstation cost, hardware 
and software, including both applica¬ 
tions and operating-system software. 
There’s also training and support, which 
aren’t trivial, especially when changing 
systems. The bottom line is, what can 
Bertram and Susie accomplish, and 
what’s it going to cost? 

Which is to say that while OS/2 with 
Presentation Manager can be pretty nifty 
(I’ve just got OS/2 PM running on a fast 
80386 system, and I confess I like what 
I’m seeing), the fact is that right now, at 
least, you can get a lot more done with 
MS-DOS 3.3 and DESQview. 

We have, for instance, tuned our Big 
Cheetah 80386 so that we can have a 
number of 530K-byte windows open all 
at once, and every one of those windows 
has a mouse, various keyboard fix pro¬ 
grams, and the Maximum Storage 
WORM (write once, read many times) 
drive built in. Every bit of the 530K bytes 
is available to application programs. 

All this is accomplished with care¬ 
fully arranged CONFIG.SYS and AU¬ 
TOEXEC.BAT files. (Listings of these 
files are available on BIX in the CHAOS- 
.MANOR conference.) We use a SHELL 
command to increase the program envi¬ 
ronment to 512 bytes to support a larger 
PATH statement. And we use LOAD- 
Hl.SYS and the LOADHI program (they 
come with Quarterdeck’s QEMM) to 
load various TSR programs into the area 
between 640K bytes and 1 megabyte. In 
this particular case, we do more than 
that: we also load some 15 buffers up 
there. The result is that we can have 
pretty big DESQview windows, and in¬ 
side each of those windows the software 
thinks the WORM drive is just one more 
disk drive. 

CD-ROM 

All this was very well, but there’s some¬ 
thing missing. There’s no CD-ROM 
driver. In order to use the CD-ROM, I 
used to have files called CONFIG.CDR 
and AUTOEXEC.CDR. A batch file 
would make them the current CON¬ 
FIG.SYS and AUTOEXEC.BAT, and 
then I’d reboot. Those files omitted the 
WORM drivers. Thus, I could have a 
CD-ROM in every window or a WORM 
in every window. 

I could even have both, but if I loaded 
both CD-ROM and WORM drivers, even 
using LOADHI.SYS, I’d end up with a 
maximum window of about 480K bytes; 
and while this isn’t tiny, it’s not quite 
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PS/2® MEMORY 


Introducing OS RAM8 
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id 0 8 Mbytes of memory + 2 serial ports, 
p* Extended and expanded memory. LIM 4.0. 
p" Works with all of your programs, 
p* Run DOS or OS/2 effortlessly. 

6* Fast and simple switchless installation. 
k* Auto-configuration for all operating systems, 
p** Works in all Micro Channel™ computers. 
p* Expanded memory 10 times faster than Intel. 
P** Risk free guarantee. Two year warranty. 
k* IBM approved ID. Best price. Fast delivery. 
Call todav 1-800-234-4232 or 617-273-1818 


Capital Equipment Corp. 
Burlington, MA. 01803 


PS/2 and Micro Channel are trademark* of IBM 



large enough, either. I have programs 
that want a full 512K bytes before they'll 
run properly. 1 don't need both WORM 
and CD-ROM in every window; indeed, 
T don't really need both in any single 
window. 

DESQview has no problem with the 
kind of TSR program that's loaded with a 
command file. The problem comes with 
drivers that must be loaded with CON¬ 
FIG.SYS, They have to go in on boot-up; 
there's no way to put them inside a 
DESQview window. Both the WORM 
and CD-ROM drivers have to be loaded 
with CONFIG.SYS, and if you load 
both, you use too much system memory. 

The obvious solution, I thought, was 
either to get Quarterdeck to change 
DESQview so that it can bring .SYS 
drivers into DESQview windows, or to 
get Maximum Storage to change its 
drivers so they can be loaded with a com¬ 
mand. Alas, so far neither of these has 
happened. 

I continued to brood, and suddenly I 
was struck with inspiration. 

The purpose of buffers is to speed disk 
operations by giving the disk drive con¬ 
troller a place to stash stuff prior to put¬ 
ting it where it belongs. My Big Cheetah 
uses a Distributed Processing Technol¬ 
ogy hard disk drive controller. This con¬ 
troller has 5QQK bytes of on-board mem¬ 
ory. Why, then, would it want or need 
file buffers? Maybe I could eliminate the 
buffers. 

That wasn’t hard to do: just remove the 
LOADHI buffers statement in AUTO¬ 
EXEC.BAT and reboot. I tried that. If 
there was any effect on disk operations, I 
sure couldn't detect it; time for a real 
test. 

The sure test of whether your system 
needs more buffers is to make up a sub¬ 
directory with a lot of filenames in it. 
The test is to get a directory: if you need 
more buffers, the directory information 
will scroll smoothly at first; then, as the 
buffers are filled, it will get jerky until 
you start getting one or two filenames 
put to screen, and then there is a notice¬ 
able hesitation as the machine goes to 
disk. 

I went to one of the unused logical 
areas on Cheetah's Priam 330-megabyte 
hard disk drive and transferred every 
short file on the system to it, I ended up 
with something like 450 filenames. Then 
I looked at the directory. No hesitation. 
OK, next try a big file transfer. Again no 
loss of speed. Clearly, Big Cheetah with 
the DPT controller doesn't need any 
stinking buffers. 

Alas, while that gave LOADHI some 
extra room, it still wasn't enough to let 


me have WORM, CD-ROM, and win¬ 
dows bigger than 5I2K bytes- Time for 
more thought. 

Of course, the solution was obvious. 
Access to CD-ROM drives requires two 
actions. First, you have to load the CD- 
ROM driver with CONFIG.SYS, Then 
you have to execute the MSCDEX.EXE 
program, which loads Microsoft DOS 
extensions that allow DOS to recognize 
diskdrives larger than 33 megabytes. All 
I had to do, then, was use LOADHI to in¬ 
stall the Amdek Laserdek driver with 
CONFIG.SYS and, when I wanted to ac¬ 
cess the CD-ROM drive, open a window 
and execute the MSCDEX.EXE com¬ 
mand inside the window . 

That worked fine. I can now open a 
window; do MSCDEX.EXE; load Side- 
Kick; go to the CD-ROM drive and set it 
up to use its software complete with 
memory-resident software; load Pro- 
comm; and log onto BIX with, say, both 
SideKiek and Grower's Encyclopedia 
available in the communications win¬ 
dow. I can also download files directly 
from BIX into the WORM drive. Mean¬ 
while, I can have a 525K-byte program 
going in other windows that can't access 
the CD-ROM. 

Of course, not everyone has or needs 
both CD-ROMs and WORM drives; but 
it's nice to know you can have both and 
still use DESQview. 


WORMs and UPSes 

I'm going to make this a flat statement 

that you can accept or not as you choose. 

If you're seriously in the software de 
veiopment business, either your com¬ 
pany is large enough that you've got all 
your expensive people's systems net¬ 
worked and a systems manager sees to it 
that daily backups are made, or you need 
at least one WORM drive for every ex¬ 
pensive programmer you employ, in¬ 
cluding yourself. True, there are a lot of 
arguments for tape backup systems; but 
my experience has been that they don't 
tend to be used routinely. If there's some¬ 
one whose job is to see that backups are 
made, they probably will be made; but 
leaving that task to individual program¬ 
mers—or writers, or financial analysts, 
or CAD engineers—is risky. 

WORMS are different: since they look 
to the user like just another disk drive, 
it's very easy to save stuff to WORM, 
and just as easy to recover lost data from 
a WORM; and unlike most other backup 
systems, WORM drives save every ver¬ 
sion. When we were working on Mrs. 
Pournelle's Reading Program, I had sev¬ 
eral opportunities to bless that feature. 

The other thing that you can't afford 
not to have is an uninterruptible power 
supply, which is commonly called an 
UPS. Indeed, given that you can buy a 

confirmed 


SEPTEMBER 1989 * BYTE 109 






CHAOS MANOR 


decent UPS for a few hundred bucks, 
you can make the case that not having 
one, even on a system with a WORM 
drive, is plain stupid. 

! now have several UPS systems. Two 
of them are Clary systems: there’s the big 
one we had when the Great Power Spike 
hit (see my August column) and a small¬ 
er desktop model. The big one will run 
more equipment, including the laser 
printer, but be warned, it really is big—a 
couple of cubic feet—and heavy. It also 


has a fan that, while reasonably quiet, 
does add a bit to the background noise. 
The smaller model does just fine taking 
care of your computer, and the Clary 
people tell me it has the same surge-pro¬ 
tection capability as the large unit. 

My other UPS is a TSi UPS-3160P. 
This is a handsome little unit that will sit 
nicely under a computer or its monitor; it 
can also stand on the floor, which is 
where T have mine* It has three condi¬ 
tioned power outlets, labeled Computer, 


Monitor, and Printer, each with its own 
switch. There are also two non-UPS out¬ 
lets, also switched* The TSi has been 
running Big Cheetah and his monitor 
and, instead of a printer, an outlet box 
that powers the Maximum Storage 
WORM, the Amdek CD-ROM drive, 
and the USRobotics modem. There have 
been no problems in over a month. 

Fve no great competence in evaluating 
an UPS. I have tested both the Clary and 
the TSi, subjecting them to such cruel 
and unusual punishment as yanking the 
power cords and hooking them to a Var- 
iac variable transformer on which I 
steadily reduce the input voltage to simu¬ 
late a brownout. Both cut in well before I 
got worried about what low voltage 
would do to my computer. 

Most UPS systems will work; but 
some deliver a much better quality of 
power than others. Your computer power 
supply probably won't care about that, 
but your printer will, and so can other 
auxiliary equipment* There's more to 
learn about UPS systems than I thought* 
(See “Curing the Brownout Blues,' 1 
April BYTE*) 

Pournelle's Law: If you don't know 
what you’re doing, deal with people who 
do. I'm pretty sure there are a lot of com¬ 
panies that make good UPSes; one thing 
I'm quite sure of, both the Clary and TSi 
people know what they’re doing. They 
both independently tell me the same 
story regarding power quality and the 
dangers and advantages of different ways 
to do power conditioning. 

Get yourself some good advice on 
what kind of UPS to get; but take it from 
me, if your work is worth anything at all, 
get an UPS. It's darned cheap insurance. 

Bringing Up OS/2 

Recent visitors to Chaos Manor include 
Pierluigi Zappacosta, president of Logi¬ 
tech, and Logitech programming engi¬ 
neer Mansour Safai* They wanted to 
demonstrate the new Logitech Modula-2 
Compiler and the Logitech Debugger on 
OS/2 PM, The only problem was I didn’t 
have OS/2 up and running on anything 
here. They offered to install it. 

Although you can set up your system 
so that you've a choice between DOS or 
OS/2 on start-up, I wasn’t quite ready to 
change operating systems on my main 
machine. On the other hand, I wanted to 
have PM handy, not off in a back room. 
That left two candidate machines, the 
Zenith Z-386 and the new Northgate 
386. The Zenith has a Maximum Storage 
WORM drive installed already. That 
made it easy to back up the Zenith files, 

continued 


ARE YOU STILL DRAWING FLOWCHARTS BY HAND? 


Other Text 


(d) 


Discrepancy 

Sheet 


Invoice Information 
Entered into 


Computer System 


(d) 


General 

ledger 


Payment 

Selections 


y P Voucher 
Register 


y? 

Distribution 


{&) 


<h) 


Ef) 


U) 


P*0. Copy 


RX Copy 


Invoice Copy 


Check Copy N 


FLOW CHARTING 11+ 

Flow Charting 11+ will amaze you with its speed, power and simplicity. 

■ Update and print charts as fast as the situation changes 

• See your revisions right away—no long wait for charts to be hand drawn 

■ Select 26 standard shapes; 10 text fonts 

■ Tutorial manual makes learning easy 
»Runs on IBM or compatibles 

■ Produces excellent organizational charts! 

■ Only $229! 

RATION & RATION 

Software Corporation 

Excellence in charting the flow of ideas 

For more information, see your local retailer or call 
1-800-525-0082, ext. 47 (outside Calif.) 408-629-5376 (Cafif./lnfl.) 
81 Great Oaks Blvd., San Jose, CA 95119 
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THE NEW STANDARD FOR 
HIGH PERFORMANCE 
STATISTICAL SOFTWARE 



COMPLETE STATISTICAL SYSTEM 
WITH DATA BASE MANAGEMENT 
AND GRAPHICS 


A powerful, comprehensive, elegant, and super-fast statis¬ 
tical package for IBM (PC, AT, PS/2) and compatible 
computers. 9 The CSS optimised user interface with fast 
hierarchical menus incorporates elements of artificial intelli¬ 
gence; even complex analyses require only a few keystrokes 
(batch processing is also supported). ■ CSS features compre¬ 
hensive, state of the art implementations of: Basic statistics, 
Multi-way frequency tables, Nmparamiric statistics, 
Exploratory data analysis with analytic graphs, Multiple 
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forecasting (ml full AR1MA), General ANOVA/ANCOVAf 
MANOVA, Contrast analysis, Discriminant function 
analysis, Factor analysis, Principal components, MuUidi- 
menmnd scaling , hem andysis/RdioMlity, Log-linear 
analysis, Cluster analysis, Non-Hrmr estimation, Logit / 
Probit analysis t Canonical analysis, Survival and Failure 
Time analysis (Censored data), Quality Control analysis, 
and much more. I Ail statistical procedures are integrated 
with fast data base management and instant, presentation 
quality graphics (over 100 types); full support for all mono 
and color graphics boards (incl. VGA) and over 100 plotters 
and printers (incl. the HP and Postscript standards). ■ All 
CSS screen output is displayed via customized Scrollsheets™ 
(i.e, 5 dynamic, user controlled, multi-layered tables with cells 
expandable into pop-up windows); all numbers in a Scroll- 
sheet"™ can be instantly converted into a variety of 
presentation quality graphs; contents of different Scroll- 
sheets™ can be instantly aggregated, combined, compared, 
plotted, printed, or saved. I The flexibility of the CSS input/ 
output is practically unlimited: CSS offers an intelligent 
interface (read/write) to all common file formats (Lotus, Sym¬ 
phony, dBH, dBIU+, DIF, SYLK, ,. ,)and special utilities to 
easily access data from incompatible programs; graphics can 
be saved in files compatible with desktop publishing pro¬ 
grams (Aldus, Ventura). I CSS data files can be as large as 
your operating system (DOS) allows; OS/2 version coming 
soon, I CSS precision exceeds the standards of all common 
precision benchmarks. ■ Technical note: The CSS user 
interface and all I/O were written in Assembler and bypass 
DOS; graphics and data management were mitten in 
Asserobter and C; the computational algorithms were 
written in Assembler and optimized Fortran ■ $495 (plus 
$5 sh/h); 14-day money back guarantee. 
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m StatSoft 


2325 East 13th Street - TkJ Isa, 0*74104 - (918) 5034149 
Fax: (918) 5834376 




Overseas Offices: StatSoft of Europe (Hamburg, FFtG), ph; 040/4200347, fax: 040/4209724, StatSoft UK (London, UK}, ph: 0438/310056 or 316561, tax: 0438/310001, StatSoft Pacific (Melbourne, 
Australia), ph: 613-683-6580, lax: 613-663-6117, StatSoft Canada-CCO (Ontario), ph: 416-849 0737, fax: 416 849 0918 Available From: CORPORATE SOFTWARE and other Authored Represen- 
talives Worldwide: Holland: Lem ax BV 02968-94210: France: Conceptel (1) 45669700; Sweden: AkademiData 018-696201: Korea: Geul Bang (02) 272-1973 
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1TKMS DISCUSSED 


LapLink 3.$139.95 

SimCity 


Traveling Software, Inc. 

Amiga. . ... 

$44.95 

18702 North Creek Pkwy, 

Mac...... 

$49.95 

Bothell, WA 98011 

Broderbund Software 


(206) 483-8088 

17 Paul Dr. 


Inquiry 1105, 

San Rafael, CA 94903 
(415) 492-3200 


Logitech Modula-2 Compiler ... .$249 
MultiScope...$299 

Inquiry 1109. 


Logitech, Inc. 

TSi UPS-3160P. 

...$395 

6505 Kaiser Dr. 

Taesung Industries, Inc. 


Fremont, CA 94555 

2001 Westside Pkwy,, Suite 240 

(800) 231-7717 

Alpharetta, GA 30201 


(415) 795-8500 

(404) 664-8944 


Inquiry 1106, 

Inquiry 1110. 


Microsoft Programmer's Library 

Vopt disk optimizer 


CD-ROM. $395 

program. 

$59.95 

Microsoft Corp. 

Golden Bow Systems 


160 U Northeast 36th Way 

2665 Ariane Dr,, Suite 207 


P.O. Box 97017 

P.O. Box 3039 


Redmond, WA 98073 

San Diego, CA 92117 


(800) 426-9400 

(800) 284-3269 


(206) 882-8080 

(619) 298-9349 


Inquiry 1107* 

Inquiry 1111. 


Sherlock Holmes on Disk! 

World Atlas CD-ROM. .... 

...$159 

CD-ROM..$79 

Electromap, Inc. 


CMC ReSearch, Inc. 

P.O.Box 1153 


7150 Southwest Hampton, Suite 120 

Fayetteville, AR 72702 


Portland, OR 97223 

(501)442-2309 


(503) 639-3395 

Inquiry 1108* 

Inquiry 1112. 



World Factbook CD-ROM. 

Quanta Press, Inc, 

2239 Carter Ave. 

St, Paul, MN 55108 
(612) 641-0741 

Inquiry 1113. 

....$99 


And just at the moment, the Zenith has 
the 19-inch Electrohome monitor run¬ 
ning off a Video Seven 16-bit VGA 
board, I thought PM would look pretty 
good on that. 

Alas, OS/2 PM won't install on the 
Zenith. It doesn't like the Zenith's disk 
drive controller. Microsoft says that 
OS/2 is “very picky 11 about disk drives. 
They’re also working on the code to 
make it less so; OS/2 won't install on 
something like half the systems it’s tried 
on, which cuts down the market potential 
something fierce. 

LapLink 3 

It was time, then, to back up the North- 
gate 3S6. That was simple enough be- 
cause, being a recent arrival, it didn't yet 
have many files. I'd just received a new 
version of Traveling Software's LapLink 


3; this one came with a six-headed cable 
and a new option to send files through the 
parallel port. We hooked the Northgate 
to the Zenith, printer port to printer 
port, put LapLink on the Zenith, and 
turned on the system. 

LapLink trundled for a moment, no¬ 
ticed that the remote computer wasn't 
running LapLink, and offered to send it¬ 
self to the Northgate. This is a new fea¬ 
ture of LapLink: you don't need a copy 
on both machines. Just follow instruc¬ 
tions. We did that, and in about a minute 
we had the two machines linked. I ini¬ 
tialized a new WORM disk cartridge, put 
LapLink in turbo mode, and told it to 
send all the files from the Northgate to 
the Zenith's Maximum Storage WORM 
drive. The result was startling: LapLink 
3 in turbo parallel mode sends files about 
as fast as the WORM drive can write 


them. The whole process was completed 
in about a minute or so. 

The new LapLink is awesome. Highly 
recommended. 

Logitech and PM 

The good news is that OS/2 went on the 
Northgate 386 without a hitch. We did 
have to repartition the hard disk; the 
Northgate comes with 5 megabytes on 
the C partition and 75 megabytes on the 
D, but OS/2 wants more C disk space. 
Once that was done, though, OS/2 went 
up smoothly enough. 

Then Mansour put up Logitech Mod¬ 
ula-2 and the new Modula Debugger and 
did a quick demonstration. It works. 

Logitech Modula-2 is one of the first 
highly structured programming lam 
guages (other than C) available for OS/2 
PM. This could be important for both the 
language and the operating system. More 
next month. 

MultiScope 

Meanwhile, MultiScope, Logitech's 
newest debugger, works so well I can 
hardly believe it. There's a version for 
DOS as well, and it simply blows every¬ 
thing else out of the water. 

Like Borland's (excellent) debugger, 
MultiScope can be run remotely from an¬ 
other machine. Like Microsoft's Code¬ 
View, it works with a whole bunch of dif¬ 
ferent languages. It also has features you 
won’t find in any other debugger 1 ever 
heard of. You'll be seeing a lot more on 
MultiScope, all good, 

FRACTINT 

The shareware of the month is actually 
freeware: FRACTINT, which you can 
find on BIX and a number of other 
places. On BIX, look for FRACTINT- 
,ARC The .ARC file extension denotes 
software that uses a shareware file com¬ 
pression and archiving utility that you 
can also find on BIX and elsewhere. I've 
been using it to compress Empire war 
game moves so they can be uploaded to 
BIX. 

FRACTINT was formerly FR ACT- 
386, but now there's an 80286 version as 
well. It's an integer program, but very 
fast, about the fastest fractal program 
I'm aware of. There are all the standard 
features, including the Mandelbrot set. It 
runs under DESQview, and as my son 
Alex says, the program is a sponge for 
any time and CPU cycles you have left 
over from something else. You can find 
out more from the program's inventor, 
Bert Tyler (“btyler” on BIX), who says 
he doesn't want money but he does ap- 

coniinued 
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How an upside down 
idea made the 
mouse obsolete. 




Frankly, we thought any input device that operated by 
dragging it across an already cluttered desk was great 
technology misapplied. We took a different approach. 

Now RollerMouse makes the conventional mouse 
obsolete. 

Control Without 
Bending Your Elbow 

All the pointing accuracy and speed 
you only hoped for from your old 
mouse is right at your fingertips. 

Moving from point to point with 
our oversi2ed trackball is fluid, effort¬ 
less and fast at 200 CPI resolution. 

Using our exclusive four-button 
control, you have maximum click 
and click lock versatility. With 
programmable pop-up menus, 

RollerMouse works with software 
written with or without a mouse in 
mind. And RollerMouse technology 
means you never need to disassemble 
it for cleaning. 


More Application Productivity 

If you work with the latest graphics-based applications, 
such as desktop publishing, CAD/CAM/CAE or any object- 
oriented PS/2, PC or Mac operating system, don’t be held 
back by old mouse technology. 

Buy from the leader in precision 
pointingdevices. CH Products perfected 
computer control technology more 
than 25 years ago. And the latest 
technology is at a dealer near you. 

For more information, call. 

(619) 744-8546 
8:00 a.m. - 4:30 p.m. PST 
For credit card orders, call; 

USA (800) 624-5804 
CA (800) 262-2004 
8:00 a.m. - 4:30 p.m. PST 


A Division of Joystick Technologies, Inc. 
1225 Stone Drive, San Marcos, CA 92069 

All product names are registered trademarks of 
their respective owners. All rights reserved. 


RollerMouse" 

The other kind of mouse. 
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C Programmers choose dbJFILE 
because it's fast and flexible. 


The combination of relational B-tree indexing 
and network model database technology 
delivers better performance than file manag¬ 
ers using relational technology alone. Build 
simple B-tree/ISAM applications or complex 
database applications. You decide how to 
optimize runtime performance. 

SQL Support included. 

db_RETRIEVE - the SQL-based relational 
Query and Report Writer is now included in 
this special offer. 

Applications completely portable. 
Free lifetime phone support 
C source code is now included ! 

No royalties. 

SPECIAL LIMITED OFFER 

db_FILE, db_RETRIEVE and source code 
for each - at one low price! 

Single-User Package $295.00 
A $1780 value. 

Miilii-User Package $595.00 
A $2890 value. 


db_FILE™ 

File Manager 2.2 

Ft le SI ruct 11 re; Rc I atiorta l B -i ree i nde x i ng and 
network database model. Use independently or 
in combination for real power. 

Transaction processing supported 
Not RAM resident 

Operating Systems: MS-DOS, UNIX. XENIX 
C Compilers: UNIX. XENIX, Microsoft, 
Lattice. TurboC 

Major LANs Supported 


For your nearest distributor call: 

1 -80()-db_R AIM A (1-800-327-2462). 

LIRA IMA 1 

CORPORATION m 

*Rmrtiu rotem-x Jir Tlpln hi JistnnMirw; llris; fnunxSinn nl any lime mihHMn naicr. mo |ifeu»6 

dieek InriLinu witcll Mu Lull. 

Kuiinii irurpanilkHT 3245 I4foih Place S,E.. Bellevue, W A 98007 USA 
(206)747-5570 Telex; G50WI&237 MCI UW FAX: (206)747-1993 
Texas: (214) 2 3(-3131 Initmiitkmul Dtetribuiunt UJL; £0992) 5QW19 
(iennany: 071 27/5244 Swita-rtaiid: (01)725 0410 France: (I }46fl92B2R 
Benelux: 31 (02159)46 814 Sweden: {013)1247 B0 Italy : 045/5K4711 
NWay 4? 244 HR 55 Denmark: (2)887249 Singapore: 468 3888 
Australia: (02) 959 5122 Japan: (0.1)473 7432 Taiwan: (02)511 3277 
Mexico: (M3) 57 35 94 Brasil: (0192) 52 9770 Culmnbia: 57)218 9245 
Argentina: 54 I 3135371 Chile: 5626964308 Uruguay: 92 19 37 
Caribbean: (809)334 40159 Central America: (506)280764 
£'Copyrijfl'r Piurcui Corporalwfi BW9 
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predate acknowledgment. If you’re at all 
interested in fractals, find a BBS that has 
this. You won't regret it. 

Some Corrections 

I generally send an early draft of my col¬ 
umn to the people I’m talking about. Be¬ 
cause Penny and Giles is an English com¬ 
pany, their reply to my remarks about 
their TrackerMouse trackball/mouse 
substitute didn’t get back here in time to 
be incorporated into the July column. 
What they said didn’t make sense to me 
anyway; they insisted that their gadget 
worked fine with Microsoft Windows, 
and I continued to insist that it sure didn’t 
work with my machine. Meanwhile, the 
Microsoft Windows people said the same 
thing, that the Penny and Giles Tracker- 
Mouse worked fine with Windows; 
which was all very well, but it sure didn’t 
work with the version of Windows run¬ 
ning on my Northgate 386, Finally, I got 
a call from the Microsoft Windows tech¬ 
nical-support people. 

One solution: you have to tell Windows 
you’re using a Mouse Systems mouse. 
Then the Penny and Giles TrackerMouse 
will work fine. Indeed, according to 
Microsoft, when dealing with a foreign 
mouse, the first thing you ought to try is 
telling Windows you have a Mouse Sys¬ 
tems mouse, because that will usually 
work. 

1 also discovered that the original 
Northgate 386 I got had a bad serial port. 
It affected the TrackerMouse when run¬ 
ning with Windows, but it had little ef¬ 
fect when running some games such as 
Empire. The TrackerMouse indeed 
works fine with Windows, and you don’t 
need to use the Mouse Systems (highly 
generic) option. 

About the time you read this, there 
will be another trackball system de¬ 
signed much belter than the Penny and 
Giles TrackerMouse, or indeed anything 
else I’ve seen. More on that next month. 
Anyway, whatever strange mouse or 
mouse substitute you’ve got, if you have 
trouble installing Windows, try saying 
you have a Mouse Systems mouse. That 
may save you having to reload Windows 
yet again. 

Winding Down 

There are several books this month. 
First, Fm often asked how one gets to be 
a writer. The answer to that is simple: 
you write. For more details. Techniques 
of the Selling Writer (University of Okla¬ 
homa Press) is the single best work I’m 
aware of. Film Scriptwriting: A Practical 
Manual {Focal Press, 80 Mont vale Ave., 
Stoneham, MA 02180) is the best intro¬ 


duction to that subject I’ve ever seen. 
Both are by a good friend, Dwight 
Swain, sometime professor at the Uni¬ 
versity of Oklahoma and longtime sell¬ 
ing writer. 

Cosmic Catastrophics (Plenum, 233 
Spring St., New York, NY 10013) by as¬ 
tronomers Clark Chapman and David 
Morrison is a highly readable but serious 
discussion of catastrophes in earth’s his¬ 
tory: dinosaur extinction, greenhouse ef¬ 
fect, nuclear winter—all presented with¬ 
out sensationalism. This is well worth 
reading. 

The program of the month is, of 
course, Mrs, Pournelle’s Reading Pro¬ 
gram. I don't normally pay much atten¬ 
tion to advertising—I consider my re¬ 
sponsibility is to the readers—but I have 
to say Fm impressed with the number of 
inquiries we’ve got from the BYTE prod¬ 
uct information cards. One of these days 
I expect weTl turn the program over to a 
regular publisher. Meanwhile, Roberta 
is shipping copies all over the world, to 
schools and home study groups and even 
a Roman university. 

The game of the month is Broder- 
bund’s SimCity. The monochrome Mac 
version is fun; the color version for the 
Amiga is even more so, especially if you 
have a Micro Way FlickerFixer board and 
a really good color monitor. Do note I 
call it a game: while it’s jolly fun to play 
city planner, the real world is much more 
complex than this game implies. Sim- 
City is highly sensitive to the prejudices 
of its designers, including their extreme 
preference for rail over road transport. 
Still, it’s fun to outwit them, 

Alex is in the other room installing 
OS/2 application programs. So far we 
have SideKick and Paradox, as well as 
the Logitech Modula-2 and MultiScope. 
He’s been working with it for half an 
hour and it hasn’t crashed yet; given the 
Murphy field he carries around with 
him, that’s pretty encouraging. 

Now back to Wrath of God . It’s very 
quiet in Beijing, They create a desolation 
and call it peace, ■ 


Jerry Pournelle holds a doctorate in psy¬ 
chology and is a science fiction writer 
who also earns a comfortable living writ¬ 
ing about computers present and future. 
Jerry welcomes readers' comments and 
opinions. Send a self-addressed, stamped 
envelope to Jerry Pournelle , c/o BYTE, 
One Phoenix Mill Lane , Peterborough, 
NH 03458 . Please put your address on 
the letter as well as on the envelope . Due 
to the high volume of letters, Jerry cannot 
guarantee a personal reply. You can also 
contact him on BIX as "jerryp. " 

















All the advantages of 
Ampro’s Little Board/286 

Now in a single slot. 


Slot Board/286. 

One philosophy. Two systems. Amprc/s new Slot Board/286, like the little Board/286, is a 
complete AT-compatible single board system. Each is equivalent to an AT motherboard and four 
expansion cards. Now, you can choose between stackable systems with the Little Board/286 or 
passive backplane systems with the Slot Board/286. Both are based on the popular 80C286 
processor. Both utilize highly integrated CMOS parts to lower parts count, increase reliability and 
reduce power consumption, Both are available in prototyping and production quantities. 


PC/AT Software 
Ampro 
single board 
systems are 
compatible with 
mS-DGS, DR-DOS, UNIX 
and XENIX operating systems, 
plus high level languages and applications 
software, DR-DOS is included with each board 
Everything you need StackPlane™ or back- 
plane. 512K to 4 MB on-board DRAM. Boot¬ 
able Solid State Disk. Disk controllers. Display 
controllers. A selection of I/O ports. All this, 
stackable with Little Board/286; or, a 


complete system in a single slot with Slot 
Board/286. Ampro also supplies Slot Board/ 
286 card cages and passive backplanes for 
easier system implementation. 

Better answers for embedded systems. 
Bolt in or plug-in. Little Board/PC and Little 
Board/286 with their compact, easy to build- 
in StackPlane architecture. Slot Board/286 
with its passive backplane for I/O and 
peripheral intensive applications. 

Available worldwide. Call Ampro or any of 
the distributors listed below for complete 
details on Ampro Little Boards or Slot 
Board/286. 


Slot Board/286 Features 

• IBM PC/AT compatible 

• 12 or 16 MHz 80C286 CMOS CPU 

• Up to 4MB DRAM on board 

• On-board Bootable Solid State Disk 

• 2 serial ports (RS232C/RS422/HS485) 

• Parallel printer port 

• AT Bus hard disk interface 

• Floppy disk controller 

• SCSI controller 

• Enhanced Award ROM BIOS 

• Math co-processor support 

■ Real time clod & watch dog timer 

■ Low power (approx. 8 Walls) 

• Wide operating temp, range: 0 to 60’ C 

■ Low parts count- High reliability 

• OpUonal On-board MiniModules: 

EGA/CO A/MDA/Hercules compatible 
controllers 

LCD Display Driver. Serial/Parallel expansion 
2400 baud modem ... and more 


Ml trademarics are the property of their respective owners 

(408) 734-2800 


SINGLE BOARD SYSTEMS 

Ampro Computers. Inc., J150 Mountain Vlew/Ahnso Road, 
Sunnyvale, CA 94089. Tele* 4940302 FAXr (408) 734-2939 


Reps: USA - contact AMPRO for the name of your nearest rep. Australia - 61 3 720-3298; Austria - 43-1/45 4510-0; Canada - (604) 438-0028; Denmark - 45 3 66 
20 30; Finland - 358 0 585-322; France - 331 4502-1800; Germany, West - 49 89 6l 1-6151; Hong Kong/PRC - 5 8613118; Israel - 972 3 49-16-95; Italy - 39 6 
811-9406; Japan - 81 3 257-2630; Netherlands - 31-10-411 8521; Sweden - 46 8 55-00-65; Switzerland - 41 1 74CMI-05; United Kingdom - 0296-435511 
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OUTSIDE USA—CALL 

(718)692-0790 

For Customer Service 
Call Mon-Frl: 9:3 0am-4:30pm 
(718)692-1148 


Retail Outlet: Penn Station, Main Concourse 
(Beneath Madison Square Garden) New York City, NY, 10001 
Store Hours: Mon-Thurs, B:30am-8pm Frl,8:30am-5:OQpm' Sat,-Closed /Sun,9:30am-7pm 
FOR ORDERS & INFORMATION CALL TOLL FREE 

1-800-759-6565 


OR WRITE TO: 
Montgomery-Grant Mall Order 
Department, P.O. Box 58, 
jfrooklyMLY., 11_230_ 

FAX NO. 7186923372 
TELEX 422-132 MGR ANT 


ORDER HOURS: Mon-Thur 9am-7pm/Fri 9am-6:00pm'Saturday CLOSED/ Sunday, 9:30am-6:OQpm 
NO SURCHARGE FOR CREDIT CARD ORDERS / WE INVITE CORPORATE AND EDUCATIONAL CUSTOMERS 
CORPORATE LEASING & PERSONAL FINANCING AVAILABLE /DISCOUNTS FOR QUANTITY ORDERS/TOLL FREE TECHNICAL SUPPORT 



EPSON EQUITY 1 + 

IBM XT COMPATIBLE 

■G4GK RAM wtitek Calendar ■ 4,77- 
10 MHz. - 380K Drive ■ Serial & 

Parallel Porto ■ MS DOS 3.3 - GW Basic 

SAME w/SEAGATE 20MB HARD DRIVE- .. $919 

SAME w/SEAQATE 36MB HARD DRlV£ t „.„..„ . $949 

SAME w,SEAGATE 4QMB HARD DRIVE _ $1619 
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EPSON EQUITY 11+ 

IBM AT COMPATIBLE 

■ 640K RAM 1 802S6 MLcjoprocessw 

I 2M0 Floppy Drive - Serial i ParaUri 
Paris - MS DOS3,3 - GWflaaic 

SAME vt/SEAQATE20MB HARD DRiVE. 
SAME w/SEAGATE 30MB HARD DRIVE. 
SAME w/SEAQATE 40MB HARO DRiVE. 


<1059 


...sim 

.-,$1339 
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EPSON EQUITY 386120 

80386 Wcroprc«Mii ■ 2QMHj ■ 1MB BAM Expandable 
(□1 SMB ■ 1 2MB Rcppy Drive ■ MS DOS 3.3 * GW Base 


IVE RECONFIGURE ANY OF OUR COMPUTER PACKAGES TO FIT YOUR 
SPECIFIC A TIONS CALL FOR INFORMATION ALL COMPUTER SYSTEMS 
SUPPORTMDA.CGA. EGA VGA. 5 MULTISCAN IVE CARRY MODEMS. DRIVES. 
CARDS. MONITORS , MEMORY UPGRADES & ALL OTHER ACCESSORIES 
FOR YOUR COMPUTER. 


LEADING EDGE MODEL D2 

IBM AT COMPATIBLE tA#1A 

640K RAM Expandable to 1MB ■ S02A6 jRQQ 

-Micrcprucessm j 101 Keyboard - 1.2MB V Mm 

Floppy Drive ■ Serial & Parana 
Pffte ■ MS DOS 3 3 ■ GW Basic 

SAME w/SEAGATE 20MB HARD DRIVE. . .....$1099 

SAME W/SEAGATE 30MB HARD DRIVE, ...ff 139 

SAME W/SEAGATE 40MB HARD DRIVE . .....-.$1199 

LEADING EDGE MODEL D 

IBM XT COMPATIBLE PKG. * - * * 

SI 2K RAM Expandable to 763MB BOSS 2 >CQO 
Micrejtrteaso ■ 360K Floppy Drive ■ 4.77-7.I& &WW 
MHz. ■ MS DOS 3,3 8 GW Basic ■ 1? Meritor 

SAME w/SEAGATE 20MB HARD DRIVE. ... $829 

SAME w/SEAGATE 30MB HARD DRIVE— .. $869 

SAME w/SEAGATE 40MB HARD DRIVE. . $929 




AST 286 IBM AT COMPATIBLE 

80286 Processor 512K Expandable to 4MB 1 2MB 
Floppy Drive Serial A Mel Ports Video Card 

SAME W/SEAGATE 20MB HARD DRIVE.. 
SAME w/SEAGATE 30MB HARD DRIVE., 


*799 


~sim 

..$1079 


SAME W/SEAQATE 46MB HARD DRIVE...,. 

. S1149 

AST PREMIUM 386/16 MHz. .. 

ir „$2l99 


AST 386/25 MHz. _____-__f3$$5 

AST 386/33 MHz. .„„...$4193 


LAPTOP COMPUTERS 


AMSTRAD PPC-512 

S12KJ FLOPPY... . $496 

AU5WDFPC-640.64OK 

2 DRIVES, MODEM. . $699 

TOSHIBA 1000. . *630 

TOSHIBA 1600. . 

TCCTfflW J1Wa...„. — 

rasn/BA i2(xm . 

TOSHIBA 12O0HB... 

TOSHIBA 3200. . 

TOSHIBA 5100. . 

7OSW/BAJJG0 

w/IOOMB .. 

TOSH/B4 5200. . 

TOSHIBA 5200 
w/lOQMB. . 


$1849 


.$4700 

..$4999 



NECMVLTtSPEEOHD . $1949 

NEC ULTRALITE 2U8, . $2399 

NEC PROSPEED 366 
wilOUB 5115$ 

ZENITH mm2WOPPtESMm 
ZENITH 164-2 WSOMB.......... $2199 

ZENITH 286 w/BOMB . $2999 

SPARK EL . .. S999 

COMPAQ SL T 286-20..^. ...»W 
COMPAQ SL T286-40,. T .... $4199 
EPSON L T 20MB (BsckUt)... $ 1749 
BONDMLi 266 w/20M8...... $2299 


MODEMS, EXTERNAL DRIVES, 
A ACCESSORIES AVAILABLE 


AMIPA 500 • zuuu • 
2500 ♦ COMPUTERS 

1 ■■ I T&Z?r i - $500 SB«W“ $ 1421 


2000 


Amiga 500^10343 
. Monitor 


*529 

*799 

Amiga 2000 RO. 

*1999 


Amiga 2000 
Built-in 3.5' 
Drive 

Amiga 2500 

Amiga 10843 
RGB Monitor 

Amiga 1010 
Diat Drive 


*1429 

*3199 

*279 

*159 


PRINTERS 



...SI 64.95 

...S2H,95 

..,$294.95 


STAR 


NX-1000. 

NX-1000 
RAINBOW.... 
NX-2400. 

CITIZEN 


12(H).$134,95 

ISO 0. $143.95 

DIC0N1X 

ISO*-....-,,5329.95 

OKIDATA 

OKI MATE 20 ..$139.95 

OKI0ATA180+.$21995 

OKIOATA1S3.....$249.95 

OKIDATA 320..,,.$329,95 

OKIDATA 321.,..$459.95 

OKIDATA 390.$454.95 

OKIDATA 391.,,,.$629.95 

EPSON 

FX-1050__ 

FX450.$334.95 

LQ-500.$277,95 

LO-510...$329.95 

LO-850...$519.95 

LQ-950.„...$569.95 

LCM050.$719,95 

LQ-255D.$899.95 

LX-810.$179,95 

NEC 

P-2200...._.$319.95 

P-5200.$489.95 

P-5300.$649.95 

PANASONIC 

KXP-10921...$269.95 

KXP-1524. $519.95 

KXP-1595.$409.95 

KXP-1124.$319.95 

KXP-11S0.$177 95 

KXP 1191.$229 95 

KXP-3131.$294.95 

TOSHIBA 

301-. .$329.95 

311. .$369,95 

SANYO PR 3000A 

DAISY WHEEL.$59.9$ 

HP DESKJET.$599 

HP DESKJET PLUS.$589 

HP PAINTJET...$1029 

LASER 

PRINTERS 

HP LASERJET 
SERIES II 

133*1629 

1MB EXPANDER.1299 

2MB EXPANDER FOR 

LASERJET II. $499 

HP LASERJET IJD.-.-.S2829 

PANASONIC KXP-44S0„,.,$1349 
BH0THER HL4E.$1859 


SEC 



• NEC POWERMATE 1 

IBM AT COMPATIBLE 

SG2J86 Mitjoprooeswr ■ lOMhz. -640KRAM 
Expandable to 1D .EMB - 1.2MB Fl<npy Drive - 

Seri* ParalW Ports- MS DOS 3.31 GW Basic 

SAME w/SEAQATE 26MB HARD DRIVE.... 
SAME w/SEAGATE 36MB HARD DRIVE.... 
SAME W/SEAQATE 46MB HARD DRIVE _ 

NEC POWERMATE 1 + 

IBM AT COMPATIBLE 

64QK RAM Expandable to 16MB - Zero A 
Wail State > £l2 MHz - 1.2MB Floppy- $ 
Drive ■ Serial 8 Parallel Pbria ■ MS DOS 3.3 
GW Base ■ Si(£8&ProoHW 

SAME w/SEAQATE 26MB HARD DRIVE.... 
SAME w/SEAGATE 36MB HARD DRIVE- 
SAME W/SEAQATE 40MB HARD DRIVE.... 


*999 


.."$1249 

...$1279 

,„$M9 


1249 

*. —-$1499 

. -S1539 

— $7599 


NEC POWERMATE 
386 SX 

8Q388 SX McropfocMSCr * 2M0 RAM 
16 MHz. ; 12MB Floppy Drive 


MSD0S3J 


SeN^FS Parallel Paris 
■EC42MB Hard Drive 


NEC POWERMATE 
386 20 

80386 SX Mkjoprooeewr ■ 2MB RAM 
16 MHz. - 1.2MB Floppy Drive - 
Windows 386 - SanST4 Parallel Pnla 


MS DOS 3, 


<3lf9' 


lard Drive 


XT 

256KRAM Expandable le 640K- 
360K Disk Drive 


IBMXTw/TWO FLOPPIES. ... „„$799 

IBM XT w/1 FLOPPY & SEAGATE 20MB H.D..J949 


*699 


IBM PERSONAL SYSTEM 2 

□ n □ 


PS/ll MODEL 30 W/20MB. . S1579 

PS/ll MODEL 30/286421, . $1829 

PS/ll MODEL 501W/30MB........$2299 

PS1I MODEL 50-061... . -$2499 

P&fl MODEL 55 wJOMB. .$2799 

PS/U MODEL TbEBl . $3579 

PSilt MODEL 70-121 .$5299 

5.25" 36CK EXTERNAL DRIVE 

tmM&mvmML 


..$259 


ALL OTHER PS/U MODELS 
AVAILABLE 

IBM PERSONAL SYSTEMT 


MONITORS 


DRIVE FOR 
IBM PS/ll 50mf?&W... 


8563 MONOCHROME.. 

8512 COLOR .. 

85T3 COLOR. .. 


...$199 

J43B 

.$529 


SEVERE 

EVEREX STEP 386 IS * * *** 1 

306 SX Microprowswr - 16MHz.- 1MB RAM f 1 V VV k 
40MB Hard mve ■ 1.2MB Floppy Drive ■ 12* 177# ,1 

EVEREX 386/20 MHz .... ....$?mjg£ 

EVEREX 386/25 MHz .....». $3499^^. 

wS{ 

APPLE IIGS COMPUTER PKG. , 

Apde IIGS Computer - 512K Upgrade- (t V 

RGB Color Monitor ■ 3.5* DiskDriJe * | Wk. 

IMAGEWRITERII PRINTER. . f439 

AU OTHER APPLE MODELS . CALL 

n. 


COMPAQ DESKPRO 286 

64t»< Eiipandable to 2. 1 MB ■ S-12MHz. * ■ m 
00286 NboprocssaBr 1.2MB* $ 1 JL O Q 

Floppy Drive - SetiaLParalW Porta | 0*7 

SAME PKG. w/SEAGATE20MB . $1879 

SAME PKG. w/SEAGATE 30MB . $1919 

SAME PKG. w/SEAGATE 40MB,...$1979 

' COMPAQ 286e * 184D 


ih 


DESKPRO 386S 

00386 SX Mitjppfoceesor ■ 1MB 
RAM Expandable to 13Mfi ■ Serial/ 
Parallel Ports'16 MHz, - 1.2 MB 
Floppy Drive 

*2399 

COMPAQ 336/33 W/34MB 

*7499 




DESKPRO 386-20e 

80386 SX Microprocessor ■ I MB 
RAM Expandable to 10MB. - Serial/ 
PareHelPorto - 20MHz. ■ 1.2MB 
Floppy Drive 


*3699 


CUSTOM CONFIGURATIONS 
AVAILABLE FORAU 
_ COMPUTERS 




RUSH SERVICE AVAILABLE-CALL FOR DETAILS 


Carl Hied Chech .Band Check, tlon&y Orderi. Approved P O a. Vila, Mastercard. Aro-Ex, Oman Cl ah, Carte Blanche, & C OD i eocepied Please call balon wbrniinng 
P0 1 No addilional purcharae lor CtetUf Card orders Non-certilled check* mujj wail 4-6 wnki tar clearance. N V. reitdanli add applicable eatoatei. Pricw and 
auellablllty eubjsci to change without noteco. Not resconsitle tor typographical emit, Ftoturn ol ctetortlve merchandise malt hart prior rtlurn luthorlucion number 
or returns will hot tw accepiod IBM % wt are reateiercO trade rwr*e ot Inswmalhonwi Budness Machines Corp Phase add JV shipping 8 handling, volume order a 
over &20DD are dittswr-i^d lo 3v shipping u-nd handling. APO FPDordan plaass add iCri shipping and handling All APO'FPQ orders are ehlpped Nrei dais 
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EXPERT ADVICE 

THE UNIX /bin ■ David Fiedler 




Unix on Personal 

COMPUTERS: 

Why and How 



Installing Unix on a 
personal computer isn’t 
always easy, but it’s 
well worth the effort 


T here are many reasons why you 
might want to run Unix on your 
personal computer, but making 
your life simpler wouldn't be 
one of them. It’s true that learning Unix 
isn’t done overnight. Just the idea of in¬ 
stalling it frightens many people un¬ 
necessarily. 

There are advantages, though, to hav¬ 
ing a small but well-managed Unix 
system: 

* No more worrying about spooler pro¬ 
grams, manually switching printers, or 
waiting for a print job to finish. 

• If someone else wants to use the com¬ 
puter, he or she can log in at a terminal. 
You won’t have to stop what you’re 
doing. 

• Background communications? Of 
course. You can dial up another machine 
manually or put the UUCP (for Unix-to- 
Unix copy) system to use for unattended 
E-mail and file transfer. 

* The ability to run DOS programs (once 
a major stumbling block for Unix accep¬ 
tance) is becoming less of an issue with 
the emergence of DOS running in 8086- 
compatibility mode on 80386-based ma¬ 
chines, or DOS emulators on other plat¬ 
forms. You won’t have to give up much if 
you’re coming from the MS-DOS world. 
* You’ll finally appreciate how incredi¬ 
bly primitive the whole concept of load¬ 
ing TSR programs really is. For the most 
part, you can also forget any concerns 
about available memory. The 14 swap par¬ 
tition” on your hard disk will take care of 
things for you invisibly. 

* Perhaps best of all, you will be able to 


work the way you want. Did you just start 
up a long batch job and now need the 
computer for something else? Switch to 
another window or screen and do as you 
like. No kludge programs that sit on top 
of your operating system here: This is the 
way it was designed to be. For example, 
in the middle of writing this paragraph 
under The Santa Cruz Operation’s 
(SCO) Xenix, I wanted to make a note to 
myself, so I switched to “virtual screen 
2“ by pressing Alt-F2, mailed myself a 
message, and switched back to the editor 
on “virtual screen 3” with Alt-F3. It 
took less time than typing the last sen¬ 
tence, and I was able to do it before the 
thought slipped my mind. No mousing 
around, either. 

Not All Good News 
There are disadvantages to Unix, too. 
Using your operating system becomes 
more complicated. You can’t just turn the 
machine on and off whenever the mood 


strikes. It takes a minute or three to boot 
up. If you’re not the only user on the sys¬ 
tem, shutting it down without warning 
can be hazardous to your health, depend¬ 
ing on how heavy the nearest manuals 
are and how good your officemate’s aim 
is. But you generally don’t have to go into 
a long, involved ritual for shutting down, 
either. (On Xenix, at least, you just run 
the haltsys program, and it comes down 
safely and instantly.) 

Another drawback is that you’ll have 
to do more administrative work with the 
system. On DOS, this generally refers to 
things like editing the AUTOEXEC.BAT 
and CONFIG.SYS files, so you get the 
default behavior you want from your sys¬ 
tem, On Unix or Xenix, you might end 
up editing the /etc/profile and .pro¬ 
file files (to customize default behav¬ 
ior), changing the / etc / inittab file (to 
tell the system which ports are active), 
perhaps reconfiguring the kernel (to add 

continued 
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Data 
Sent# 

* Completely user-installable 

* Pocket-sized external 
device * Menu-driven, user - 
friendly interface ■ Single- or 
multi user security system 

* Audit trail , log-on identi¬ 
fiers and automatic encryp- 
tio n fdeertfp t ion of ert tire 
directories * Secures data 
transmitted by modems 

* Prevents recovery of data 
by utility programs 

Dealer Inquiries Welcome. 


Ask The Doctor 
Your Most Important Questions 
About PC Data Security 


sedating instances of PC data theft and misuse affecting both government and industry 
have shown the need for an effective yet easy-to-use data security product, U.S* Public taw 
100*235 now mandates that government agencies protect sensitive data files. 

In response, Dr Alan K, Jennings, Ph.D n inventor and co-founder of 
Rainbow Technologies, has designed the DataSentry™, an external 
hardware key that provides data file security without the problems 
associated with internal hardware and software-based protection. 

In this first of a series of informational bulletins, Dr. Jennings answers 
some of the more frequently asked questions on PC data security and the 
DataSentiy system from Rainbow Technologies. 



Q, What is the DataSentiy 
system? 

A- The DataSentiy protection 
system consists of a combination 
of a hardware encryption device - 
Personal Access Key - and 
associated software that runs on 
an IBM or compatible PC having 
a parallel printer port and a 
floppy disk drive. The DataSentiy 
provides three types of security; 
mandatoiy use of die access key 
to open a file, enciyption and 
password protection. 

Q, What is inside the 
Personal Access Key? 

A* Inside each pocket-sized 
Personal Access Key is a pn> 
prietajy custom-designed 
integrated circuit, often referred 
to as an Application Specific 
Integrated Circuit (ASIC). This 
ASIC was designed by engineers 
at Rainbow Technologies speci¬ 
fically for the DataSentiy system. 
The full capabilities of die ASIC 
are known only to Rainbow. In 
operation, the proprietary ASIC 
implements a special function 
called an algorithm, chosen from 
many thousands of possible 
algorithms when the key is being 
manufactured at the Rainbow 
factory. 


Q. What, is the disadvantage of 
password-only software 
protection? 

A* The main disadvantage of 
passwonlonly protection is that 
users find it difficult to 
remember a password unless it is 
somet hing quite familiar to them - 
like their spouse’s name, their 
dog or the street they live on. It 
was recently estimated that 
about 75% of ARPANET 
passwords could be discovered by 
trying these three choices, 
Choosing a less familiar name 
requires that it be written down. 
This, of course, is a security risk. 
As a result, password-only 
protection is fairly ea^ to defeat, 

Q. What is the advantage 
of external liardware keys over 
internal security boards? 

A- Some protection systems 
depend on circuit boards being 
installed inside the PC. In 
addition to objection to the 
expense of installation and 
training, many users are reluctant 
to open their Ptk IBM PS/2s and 
laptop PCs do not accept the 
standard add-in boards. As a 
result, nearly ail PC usere have a 
strong preference to the addition 
of low-cost external hardware to 
achieve the desired protection. 


Q. Is the DBS (Data Encryption 
Standard) gmenunenLspedfied 
algorithm available with the 
DataSentiy system? 

A- Yes. The DES algorithm as 
defined by U.S, government 
standard FTPS 46 is implemented 
in the DataSentiy system. 

Q, Can the DataSentiy system 
be used on local area networks? 

A. Yes. It can be used on IANS 
as long as the automatically 
protected files are stored on a 
local computer. It does not 
matter if the application is stored 
on the local PC, on a shared file 
server or on any other PC 
Q. Can a DataSentiy system be 
used to secure mainframe data 
files? 

A* Yes. The mainframe could 
send files to the PC for 
encrypting or decrypting. 

Q* What are some of the new 
special features of the 
DataSentiy system? 

A- Audit trail, logon identifiers, 
and automatic encryption/de¬ 
cryption of entire directories, 

7b consult Dr. Jennings and the 
DataSentry sales stqff about 
your personal data security 
questions, call Rainbow 
Technologies today. 


o 


RAINBOW TECHNOLOGIES 


1801 [-A Mitchell South, Irvine, CA 92714 • (714)261-0228 • TELEX: 386078 • FAX: (714)261-0260 

Rainbow Technologies, Ltd., Shirley Lodge, 470 London Rd., Slough, Berkshire, SL3 8QY, U.K., Tel: 0753-41512, Fax: 0753-43610 
G 1989 Rainbow Technologies. All product names are trademarks of their respective manufacturers. 
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special device drivers), modifying the 
line printer spooler system (to get 
spooled printer output), adding systems 
to UUCP (for electronic communica¬ 
tions), and specifying backup schedules 
(to ensure that you won't forget to run 
backups). 

Very little mandatory work is neces¬ 
sary, in most cases, to just get the system 
running on a minimal DOS-equivalent 
level. It's only when you want to start 
taking advantage of all the things Unix 
can do that you have to start reading 
manuals. 

irst-time 
users should skip the 
swap space calculations 
and use defaults. 

What about those backups? Backups 
on Unix are no more critical or difficult 
than on any other operating system, 
which means that if you fail to run them 
consistently, you will get yourself into 
trouble one day. 

Then there’s the issue of money. Unix 
costs quite a bit more than DOS, There 
are lots of manuals and disks, not to men¬ 
tion a certain amount of learning (which 
is an expense, even if it’s just taking the 
time to read the manuals). And although 
there are versions (or look-alikes) of 
Unix around that will technically run on 
machines as small as an 8086, that's not 
realistic. You can’t really run Unix with 
Jess than 2 megabytes of RAM and 40 
megabytes of hard disk space. This 
means youTl be spending more money on 
hardware, too. 

Be Honest with Yourself 

So the choice really has to do with what 
you use your machine for. For instance, 
are you using your computer for personal 
development, recreation, and intellec¬ 
tual stimulation? If so, and if you're the 
kind of person who has to have the 
newest, most exotic hardware and soft¬ 
ware, you can dazzle your friends by 
buying Unix, Otherwise, it might not be 
such a wise investment. 

But suppose you’re a home- or office- 
based programmer who needs to develop 
programs for several markets. Or maybe 
you’re the “power user" in a small but 


growing office or department, with other 
people who need access to the same data. 
Or you’re just a lone user who has to 
work with machines from DOS to main¬ 
frames, perhaps on multiple databases. 
In these cases, Unix starts making sense, 
both logistically and financially. 

Setting Up Xenix 

Say you’ve decided to at least think about 
it. What is physically involved in turning 
a running DOS system into a Unix sys¬ 
tem? I’ll use the example of an 80386- 
based IBM PC AT clone and SCO Xenix. 
I chose this setup partly because that’s 
what I run on my machine, but more be¬ 
cause that's probably the most popular 
scenario in the industry right now. 

To install Xenix, you’ll need at least I 
megabyte of RAM and 20 megabytes of 
hard disk space (80286-based systems 
can get away with as little as 512K bytes 
of RAM). SCO recommends a minimum 
of 2 megabytes of RAM, with which I 
heartily concur, and I add my own rec¬ 
ommendation of at least 40 megabytes of 
hard disk space (hopefully with a 28-mil- 
lisecond average access time). Multiuser 
systems, especially those running data¬ 
base systems or VP/ix (which runs DOS 
under Xenix), will need a minimum of 4 
megabytes of RAM to prevent swapping 
and excess paging. You'll want to avoid 
these conditions, as they signify that 
memory is being used inefficiently (e.g., 
by excess paging) or that processes are 
being saved to a special area of the disk 
due to lack of sufficient RAM (known as 
swapping). Both will slow the system 
down, though swapping is far worse. 

The swap partition is a separate area of 
the disk that is reserved for those times 
when the system is running out of RAM, 
so it swaps out , or writes to the swap 
area, the process data for a program that 
is not running. When it's time for that 
program to run again, it is swapped back 
in: The system reads the data from the 
swap area back into RAM and runs the 
program again. Naturally, this takes 
some time, but it’s the way a small sys¬ 
tem handles large programs. It’s also the 
way virtual memory works—the swap 
area of the disk takes up the overflow 
when RAM runs out. 

Even the relatively straightforward 
procedure outlined in current Xenix 
documentation can be confusing, since it 
tries to give as much information as pos¬ 
sible. First-time users should essentially 
skip the swap space calculations and use 
defaults whenever possible. I understand 
that SCO has taken this into account for 
its new release of SCO Unix System 

continued 



Imagine your present printer turning 
out crisp, high resolution plots while 
you continue to work, without inter¬ 
ruption, at your PC. 

The EOgraph Plus add-on board 
lets you do that, and more. 

You have total control over eight 
different line widths, and as many 
colors as your printer offers. 

You can produce drawings 15 feet 
long, and longer, in any carriage width. 

How about multiple plots, or 
automatic queuing of text and plots? 
Yes, the EOgraph Plus lets you do that, 
too—with ease. 


Think of it! Using virtually any 
CAD or graphics program, you can 
work at your PC while your printer 
generates plotter-quality drawings with 
nearly incredible detail. 

Best of all, you get all of this 
without the headaches, or expense, of 
baby sitting a plotter. 

Thousands of users agree: 

No other PC add-on can increase 
your productivity, or pay for itself so 
quickly, as the EOgraph Plus. 

It may sound too good to be 
true, until you cal! for the facts, toll- 
free, at 1-800-548-5780. 


DEALER INQUIRIES 
WELCOME 


EOgraph 

Plus--—, 


Eotron Carp /121 Westpark Road / Dayton, OH 45459 

Please send i ntormal ion and i ndependent lest feports to: ^ 


NAME 


ADDRESS 


CITY 

STATE ZIP 
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MEG A-Link 

The universal 
transputer system 

Demanding applications such as 

- CAD / CAM - molecular design 

- aerodynamics - image processing 

- simulations - signal processing 

- robotics - artificial intelligence 

have a growing need for computing power I 

Our MEGA-Unk series offers all the computing 
power you need, combining high flexibility and 
very reasonable prices. 

MEGA-UnkQI plus: 

Muttl-transpuier^ystem with 4 Lra nspuiers J 1 T425/T8 0 0 
-1,2,4 or S megabytes DRAM per transputer 

- Up to 60 MIPS/9 M FLOPS computing power per board 
High pedormanca DMA-lnteffao& 

MEGA-Link02: 

- High performance graphics system with T425/T8Q0 + G300 

- I-S megabytes main memory, \ -2 megabytes video RAM 
' SeJactable resoluhons reaching from 512*512 (5D Hi 
interlaced) up to 1280*1024 (67 Hz non-interlaced) pixels 

- 1 dnillkfibn colors simultaneously or 256 out pf 1$ million 
colors with the INMOS'tlSDO color video controller 

-10 MHz up to 110 MHz video dot clock selectable freely 

- UJMAtjj^ + VCFMntertacse available (video applications) 

- supporting graphics libraries, written in C and assembler 

- X windows^servef for Helio^users being developed 

- High performance DMA-intertaos 

MEGA-Unk03: 

' Single-transputersysiem tor large amounts of (fata 
-1TWTSOD and 1 -32 megabytes of RAM 

- High performance DMA-ircterface 



All systems of the MEGA-Unk series 

- work with each PC/AT^compatlWe,Amiga2000*bf Atari ST® 

- are fully compatible In between and to INMOS^boards 

■ can be connected to build up high performance networks 

- are supported by a wide spectrum of software 

(e,g Parallel C, -Fortran, -Pascal, Helios’: IDS’, TASM 2) 

- come with T425/T800 in the 20-, 25- or SO MHz versions 

- are Made In Germany 1 with a 3 year limited warranty 

Call us immediately for more information l 
We are looking for wordlwioe distributors ! 


SANG^Computersysteme GmbH 
Am Wuermesberg 13 * D-4300 Essen f 
West Germany 

phone +49-201-710U91 * FAX +49-201-710410 


V/386, which will have a single prompt 
that’s something tike “Do you want the 
system to install itself?" This will go 
over a lot better for new users. 

About DOS 

There are two ways to run MS-DOS with 
Xenix. One is to keep a DOS partition on 
your disk: a logically separate area that 
Xenix doesn’t even know about. You can 
then boot up your system (from the hard 
disk) into either DOS or Xenix, but not 
both at once. This might be a good plan 
during a DOS-to-Unix transition, since 
you will still have the security of having 
all your DOS files and procedures intact. 

few 

programs will balk 
at living in 
the Xenix partition. 

Another method is to purchase either 
VP/ix, which is a separate product that 
runs under Xenix on the 80386, or 
SCO’s new Open Desktop product, 
which uses Merge 386 (a different prod¬ 
uct than VP/ix, but it performs about the 
same functions). Using one of these DOS 
migration packages allows you to essen¬ 
tially run the entire DOS operating sys¬ 
tem as a task or a program under Xenix. 
You can enter DOS, run your DOS pro¬ 
grams, and then exit back to Xenix. Or 
you can set things up so you can type the 
name of your DOS application and run it, 
automatically entering and leaving DOS 
with no additional effort on your part. 
The advantage is that the DOS programs 
and files can be stored on the Xenix file 
system (transparently to DOS), so they 
can be manipulated, copied, and backed 
up like any other Xenix files. You still 
have access to your DOS partition, if 
there is one. 

If you already have DOS, you are 
warned to back up all your DOS files be¬ 
fore installing Xenix and to leave at least 
a 6-megabyte partition free for Xenix. I 
recommend 10 megabytes if you can af¬ 
ford the space. Even if you’re planning to 
run VP/ix, I suggest setting up a small 
DOS partition anyway, because a few 
programs will balk at living in the Xenix 
partition or running on anything but na¬ 
tive DOS. 


Rolling Up Your Sleeves 

Basic Xenix takes up eight floppy disks 
and will install on any normal IBM-com¬ 
patible hardware, including Intel In- 
boards. Most video and serial cards will 
work, and both standard and nonstan¬ 
dard hard disk drives (including RLL 
[run length limited] or a second drive 
controller) are supported, although you 
should contact SCO for a complete list. 

To get started, you simply insert a 
boot floppy disk, which brings up the 
Xenix kernel. The installation procedure 
leads you through a hard disk parameter 
menu, which you should be able to skip if 
your disk has already been installed 
under DOS. Then it shows you the parti¬ 
tion table, where you allocate as much 
space to Xenix as you want, and allows 
you to specify any bad blocks on your 
disk (it can also scan the disk for bad 
blocks; any bad blocks are automatically 
remapped). 

You’re almost done with the hard part 
by now. The installation menu then runs 
a program that figures out how much 
swap space you’ll need. After another 
few questions, the new file systems are 
created, you’re prompted for your soft¬ 
ware serial number, and you reboot the 
system from the hard disk. At this point, 
it gets boring because you just keep in¬ 
serting floppy disks in response to 
prompts. 

Finally, you tell Xenix which time 
zone you are in, and you’re up and run¬ 
ning for real. You can log in, run back¬ 
ground commands, and all that other 
good stuff. 

It’s Alive! 

Yes, you now have a live Unix system. 
But before setting off in full stride, you 
should be sure that it is tuned to your spe¬ 
cial needs (which I’ll cover in next 
month’s column). You will see the flexi¬ 
bility (and some of the complexity) that I 
have been talking about. 

So, now the exciting part begins: get¬ 
ting the system configured to your hard¬ 
ware and learning how to make Xenix 
work the way you want it to. As the 
months go by, you will be seeing more 
and more gems for the Unix veterans as 
well. ■ 


David Fiedler is editor and publisher of 
the Unix newsletters Unique and Root 
and coauthor of the book Unix System 
Administration. He can be reached on 
BIX as Jiedler ." 

Your questions and comments are wel¬ 
come .. Write to: Editor , BYTE, One 
Phoenix Mill Lane , Peterborough, NH 
03458 . 
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Okay, we admit it may not be as 
profound as Einstein's Theory of 
Relativity ; But, if you're a computer 
user ,; we bet its a bit more , sholi we 
say "relative"—not to mention a 
whole lot more sensible. 

he "C ,J stands for CompuStar® — the world's 
first and only multi-processor, convertible bus™ 
microcomputer. And, as the theory states, 
CompuStar means AX MCA and EISA compati¬ 
bility — all in a single system. 

A CONVERTIBLE BUS? ~ ~ ~ ~ 

Each CompuStar features snap-in bus 
"modules" that let you convert from one bus 
standard to another — a PC/AT 1 bus, a PS/2 

(MCA) bus.. .or both! 



SNAP-IN PS/2 
AND AT BUS MODULES. 

Depending on configuration, you can have 
up to J3 AT and/or PS/2 bus expansion slots. 
Plus, when the new EISA bus becomes popular, 
we're licensed to offer it as well. 


THREE COMPUTERS IN ONE. 


p • « 

:=5 




Buses are not the only thing you can reconfigure in a 
CompuStar, Each system can be equipped with any of three 
CPU Modules — an 8086, an 80286 or an 80386. Since the 
modules are interchangeable, you won't have to worry 
about buying the wrong computer system. We'll even let you 
trade-in your CPU Module toward the purchase of any of 


the other more powerful modules.* But that's not 
all. CompuStar features an incredible seven 
disk/tape compartments that well gladly cus¬ 
tom configure for you at the factory. No matter 
what your application, we can tailor fit a 
CompuStar to match it precisely 



CPU MODULES ARE INTERCHANGEABLE. 

IT'S NUMBER ONE RATEpT 

If you're thinking a computer with as much 
flexibility as CompuStar would have to compro¬ 
mise something, like performance — think again. 
With a MIPS 3 rating of 6.1, the CompuStar is 
one of the fastest, most powerful systems avail¬ 
able. In fact, CompuStar's performance and flex¬ 
ibility so impressed /nfoWbr/d magazine they 
gave it the highest rating of all hardware prod¬ 
ucts tested in 1988! That's astonishing when you 
consider you can buy a CompuStar for thousands 
of dollars less than a comparably equipped sys¬ 
tem from IBM or Compaq. 


If you're shopping for the next generation 
in personal computers, why not call us today at 
803/796 -7800 to arrange an on-site no obligation 30 day 
CompuStar® trial in your office.* Relatively speaking, it's the 
only sensible thing to do. 

Wells American 
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OKIDATA introduces a line 
of PC modems that run so cool 
they’re guaranteed for 5 years. 


Circle 216 on Reader Service Card 



...gave five stars to our 
1200 bps modem and top- 
rated our 2400 bps modem. 



Registered Trademarks: OKIDATA, Oki America, Jnc., 
Marque deposee de Oki America, Inc. 

Trademarks: PC Digest, National Software Testing 
Laboratories, Inc.; PC Worlds PC World Comm uni- 


Our new 1200, 2400 and 2400 Plus PC modems are 
built around a very simple fact: the cooler they run, 
the longer they last. 

That’s important in any modem, and it’s vital in the 
case of an internal board. That’s why we engineered 
a special chip that does the work of three ordinary 
chips. It also generates less heat—and consumes 50% 
less power—than the leading brand. Which is why we 
back our modems twice as long as they do. 

But reliability on the inside comes as no surprise when 
the OKIDATA name is on the outside. 

We have over a century of experience in telecommuni¬ 
cations all over the world. And you’ll see it in everything 
we make, from tank-to ugh printers to award-winning 
PC modems to a full line of high-speed modems. 

To see our new “cool machines” in person, visit your 
OKIDATA dealer. Or call 1-800-GK1DATA for the name 
of the dealer nearest you. 


OKIDATA 

an OKI AMERICA company 
We nuf business nn naner. 










EXPERT ADVICE 

DOWN TO BUSINESS ■ Wayne Rash Jr. 


^ ON THE 

Road Again 



These days, you can 
take plenty of computer 
power on your business 
trips—but don’t forget 
the screwdriver 


A s this is being written, Tm on 
assignment in Honolulu, see¬ 
ing to the final stages of a LAN 
installation. I'm carrying a Ze¬ 
nith SupersPort 286 equipped with a 
hard disk drive, LAN diagnostic soft¬ 
ware, an Ethernet card, and a Diconix 
150 Plus printer* (Who says portables 
have limited capabilities?) 

I've carried other computers on trips 
throughout the world, to points as remote 
as the jungles of the South Pacific. In¬ 
deed, without a laptop, I'd be hard 
pressed to do my work, and it would be 
impossible to file my columns for BYTE 
and BYTEweek. 

Practical Concerns 

Air travel has a number of perils for the 
computer user* Chief among them can be 
the security check, especially in these 
days of heightened concern about elec¬ 
tronic devices. If you’re traveling with a 
portable, be prepared to turn the ma¬ 
chine on to prove that it is a computer and 
not some other kind of device. A battery- 
powered computer will be a lifesaver 
here. I watched a Compaq owner miss his 
plane from Washington-Dulies because 
his computer required a power cord to 
run and he had packed the cord in his 
checked luggage. My Zenith, with its 
battery, powered right up, and I was 
through the checkpoint in seconds. 
These security hassles may be re¬ 
placed by something worse—an outright 
ban on all electronic equipment on com¬ 
mercial airlines. At this writing, the 
Federal Aviation Administration is con¬ 


sidering such a move* This ban would in¬ 
clude carry-on and checked luggage. If it 
goes into effect, you will have to ship 
your laptop ahead of you. Of course, you 
could also take the train and avoid these 
problems entirely. 

Some airlines operate special execu¬ 
tive lounges for their business travelers* 
United’s Red Carpet Clubs even go so far 
as to include a modem connector on each 
phone. Now, if they’d only put the power 

outlet close enough to the phone_It’s a 

common inconvenience in hotel rooms, 
as well* 

One of your greatest challenges in 
working from your hotel room is simply 
attaching your computer to the telephone 
system. While many hotels, including 
Embassy Suites and Hyatt, have started 
providing telephones with modem ports, 
the majority of them do not. Fortunately, 
many do use the same RJ-11 modular 
connector your home phone uses. In 
either case, it’s easy to plug your com¬ 
puter into the phone system. 


There are always a few hotels that 
make it hard for the business traveler, 
though. Not only do they have no modem 
ports, their phones are hard-wired into 
the wall. In these hotels, you have no 
choice but to use your screwdriver (you 
did bring a screwdriver, didn’t you?) to 
remove the wall plate for a look. Interest¬ 
ingly, many hotels have their modular 
connectors hidden behind a wall plate. 
Once you have access to the connector, 
you can use your modem to call BIX or 
other important services. 

There are, of course, the hard cases— 
the ones that really are hard-wired, 
rather than simply disguised. If you are 
lucky, there will be a connection block 
behind the wall plate. Otherwise, you 
will have to dismantle the phone itself* In 
either case, you use a cable that has spade 
connectors on one end and a modular 
plug on the other. The leads are color- 
coded, and you will find screw terminals 
inside most phones. Simply connect the 

continued 
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color-coded wires to their like colors and 
reassemble the phone. Then connect the 
modular connector to use the modem. 

But remember, when the hotel man¬ 
ager asks you what you’re doing with that 
screwdriver, you’re on your own*. ** 

Business Uses 

There are as many uses for traveling 
computers as there are travelers with 
computers. When the FDIC shows up at a 
bank closing, it arrives with computers 
in hand. Likewise, many of today’s audi¬ 
tors bring a computer along, as do law¬ 
yers and consultants. These computers 
run Lotus 1-2-3, dBASE, WordStar, or 
any of a thousand applications that peo¬ 
ple need in their work* 

Some get even more exotic. Because I 
work with LANs a great deal, I am cur¬ 
rently using a Xircom Pocket Ethernet 
Adapter. This is a slim box that attaches 
to the parallel printer port on the rear of 
the Zenith and allows me to connect to an 
Ethernet LAN. Xircom includes a disk 
containing Novell software, so you can 
configure your laptop computer either as 
a workstation or as a file server. 1 can use 
it to perform diagnostics and tests of a 
LAN without having to first transfer any 
software to another workstation* 

At this point, unfortunately, most of 
the diagnostic software doesn’t know 
about the Xircom, so those packages, in¬ 
cluding Brightwork Development’s E- 
monitor, can’t be used with it just yet* 
This is especially too bad with E-moni- 
tor, which is a very useful tool and would 
be even more so if it supported the Xir¬ 
com Pocket Ethernet Adapter, 

Having the Xircom adapter saves some 
time, of course, but it also gives me a 
known quantity with which to work. If 
need be, I can carry the SupersPort over 
to another LAN to confirm its proper op¬ 
eration. That way, LAN testing becomes 
somewhat less of a black art than is usu¬ 
ally the case. 

Portable Printing 

If there is a portable printer designed 
with the business traveler in mind, it is 
the Diconix 150. This is a tiny ink-jet 
printer that runs on C cells, emulates 
either an IBM or Epson printer, and fits 
into the Zenith’s carrying case, right 
along with the Zenith. 

There are other portable printers, of 
course, and some that can be made porta¬ 
ble. The Hewlett-Packard ThinkJet has 
been around for years* Like the Diconix, 
it’s small and easy to carry* Unlike the 
Diconix, it doesn’t come with built-in 
batteries. Some dot-matrix printers are 
small enough to be portable, although 


ITEMS DISCUSSE 

I) 

Diconix 150 Plus.. 

Eastman Kodak Co, 

343 State St. 

Rochester, NY 14650 
(800) 342-6649 

Inquiry HOL 

*..$499 

SupersPort 286 Model 20.., 
Zenith Data Systems 

1000 Milwaukee Ave* 
Glenview, 1L 60025 
(312) 699-4800 

Inquiry 1102. 

.$4999 

T-1000.. 

Toshiba America, Inc. 

9740 Irvine Blvd* 

Irvine, CA 92718 
(714) 583-3000 

Inquiry 1103. 

.*.$999 

Xircom Pocket Ethernet 

Adapter.. 

Xircom 

22231 Mulholland Hwy., 
Suite 114 

Woodland Hills, CA 91364 
(818) 884-8755 

Inquiry 1104. 

..*$695 


most of them are simply small desktop 
printers and aren’t designed for the rig¬ 
ors of travel. 

Portable Pointers 

Here are some ideas that will help you 
decide whether you want to do comput¬ 
ing on the road, and if so, what to use. 
First, I'll consider the computer itself: 

• Unless there is an overwhelming rea¬ 
son to do otherwise, consider a battery- 
powered computer* It will let you work 
along the way, and it will assure you that 
you will be able to operate your computer 
once you reach your destination, 

• Unless you know you will never have to 
carry the computer through an airport on 
a tight connection, opt for something 
light. A 30-pound transportable is sim¬ 
ply too heavy for most air travelers. 

* A backlit screen is vital for marginal 
lighting conditions—as in all airplanes, 
most airline terminals, and nearly all 
conference rooms* If you don’t have a 
backlit screen in these conditions, you 
may not be able to see it at all. 

* A carrying case is usually expensive, 
but it will save your computer when noth¬ 
ing else will* The case also gives you 
somewhere to put chargers, cables, soft¬ 
ware, and even Diconix printers* 


* An internal modem, portable fax 
cards, and network cards are invaluable 
if you need them. If you don't, they only 
add weight and take power. 

* If you can get an extra battery for your 
computer, consider doing so* Batteries 
usually run out when you need them the 
most* 

* A hard disk drive can make a portable 
computer seem just like your desktop 
model; without one, you may feel handi¬ 
capped. So many of today’s programs re¬ 
quire enormous amounts of disk real es¬ 
tate. WordStar and WordPerfect, for 
instance, require a couple of megabytes 
to run properly, and they need to access 
additional files during operation. 

While there is an additional battery 
drain with a hard disk drive, the Conner 
Peripherals hard disk drives used by Ze¬ 
nith and others use a mere 2 watts, which 
has very little impact on battery life* 
Most likely, doing without the software 
you are accustomed to would have a much 
greater impact on your work habits. 

Finally, there’s the question of surviv¬ 
ability. No computer (except, perhaps, 
one designed for the military) is rugged 
enough to be checked as baggage. Never¬ 
theless, some laptops, notably Zeniths, 
are awfully strong* In the course of my 
travels, I dropped a Zenith laptop on the 
railroad tracks beneath a train in Brus¬ 
sels. I also had one rained on while using 
it at Waikiki. Then there was the one that 
fell down the steps on a London double- 
deck bus* And of course, we can’t forget 
the time the porter slammed it into a wall 
in Guam* In each case, the laptop sur¬ 
vived with no ill effects* I suppose that 
Zenith’s laptop contract with the mili¬ 
tary has had something to do with this. 

Travel with a computer can be highly 
productive* It allows you to use time that 
would be wasted otherwise. It also 
allows you to be more effective once you 
reach your destination* In some cases, it 
makes jobs possible that weren’t possible 
before* At the very least, it gives you the 
same level of support you were used to 
back at the office. ■ 


Wayne Rash Jr. is a contributing editor 
for BYTE and a member of the profession¬ 
al staff of American Management Sys¬ 
tems , Inc. (Arlington t VA). He consults 
with the federal government on micro¬ 
computers and communications. You can 
contact him on BIX as *'waynerash, ” or 
in the to. wayne conference. 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane , Peterborough r NH 
03458. 
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eal-Time Debugging for 386s and 286s 


User Jeff Garbers, Crosstalk 
Communications ' Director of 
Software Development, has been 
debugging with Periscope® 1 Model 
IV and says, “The hardware 
really makes Periscope shine, 
especially when you ve got 
timing-related problems. I can 
now track down changing 
pointers and altered buffers on 
my 386. Fve been using it to 
debug Crosstalk® Mk. 4 and 
there's just no better way to do 


Compatible with virtually any 286 or 386 with an AT-style bus, Periscope IV 
works on machines running up to 25MHz with any number of wait states. 
Because it gets information directly from the CPU, instead of from the system 
bus, Model IV is not sensitive to bus compatibility issues. 

Periscope IV collects CPU information in its hardware trace buffer while 
the CPU runs at full speed. Whether you tell Periscope IV to capture just 
selected information or to capture everything, you can use its powerful trace 
buffer commands to search for and display the execution history the way you 
need to see it. And you can use the CPU cycle count information to get the last 
bit of performance out of your code. 

With Periscope IV you can set hardware breakpoints on memory accesses 
(within the first 16MB), I/O ports, and data. You can also set breakpoints on 
the occurrence of specific sequences of events, such as "watch for the routine 
POO to begin executing, then while it is, watch for the variable BAB to be 
written.” This capability, called sequential triggering, enables you to define 
complex conditions, then stop your program and examine what has happened 
when these conditions occur. 

If you're developing a large application that needs all of the lower 640K, you 
can use the optional Plus board to keep Periscope totally out of normal DOS 
memory. The Plus board requires the use of a second slot. 

The Periscope IV software is an extension of the software that comes with 
all models of Periscope. So, along with Periscope IV J s powerful hardware, you 
get a full-function software debugger with source and symbol support for most 
popular PC compilers and linkers, Microsoft® Windows support, PLINK 
overlay support, dual monitor support, support for debugging device drivers 
and TSRs as well as regular programs, DOS independence, crash recovery, 
ease-of-use, and much more. 

Prices on Periscope range from $145 for software-only Model II-X to $2,995 
for a 25MHz 386 hardware-assisted Model IV Call 800/722-7006 for pricing 
details, free information, to talk about your debugging needs, or to order your 
Periscope. 

Order Your Periscope, Toll-Free f 
Today! 800-722-7006 

' MAJOR CREDIT CARDS AND QUALIFIED 
■ pill— ■ COMPANY PURCHASE ORDERS ACCEPTED 


Periscope IV gives you the ability 
to debug time-sensitive programs, 
hardware-interrupt routines, and pro¬ 
grams with intermittent errors. You can 
run your program at full speed while 
tracking down unwanted memory 
overwrites. You can use the information 
captured in Periscope IV T s real-time 
trace buffer to see EXACTLY what the 
system is doing, and to improve its 
performance. 


Periscope 
manual, disk, 
quick-reference 
card, and 512K 
Plus board that 
provides write- 
protected RAM 
for Periscope 
Models I, III, 
and IV, 


“No matter ” 
what your debugging needs, 
a single call to the Periscope 
Company has always 
sufficed,./' 

Ross Greenberg 

"Best of 19^" (Development Tools) 
PC Magazine. January 17, 1989 


The 

Periscope 

Company, Inc. 


1197 PEACHTREE ST. 

PLAZA LEVEL 
ATLANTA, GA 30361 
404/875-8080 
FAX 404/872-1973 
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1124 ,.5339.18 1592. $412.44 

1596 . 453.45 313T.31830 

1160.193.95 1524.582,10 

1191 .232.12 GALL FDR ACCESSORIES 

D CITIZEN 

1200_ .$190.55 180D.$174.11 

M-SM5 . .. .,386,55 426 58 

MSPSD . 304.10 Premiere 35.sM 

ALPS 

Allegro 24 .(34250 


NOVELL NETWORKING 

SOFTWARE & STARTER KITS 

EntiylereJ 266 Starter Kit. 4 Usere.... 

.. .(4Z99D 

Eniry-level 266 Starter Kit, B Users. 

NOVELL 296 Software V. 215. 

.....mis 

,...1939,65 

NOVELL SFT Netware V2 15 . 

.. .2966,50 

NEWELL NETPRO .. 

....mm 

INTERFACE CARDS 

3COM ETHEftLlNK.. 

... (417.29 

ARCNET PCI ID LANtwartt PS2. 

539,40 

ARCNET PCI 30 LANBoard... 

.164 J7 

ARCNET PC220 LANBoard.. 

.169,50 

ARCHET SMC 16-011 File Sflrvsr fld. 

.437.55' 

ARCNET SMC 16 BIT Worfcstedcm Bd. 

.359.25 

ETHERNET Intedace Connector (NEIDOOf 

.298 M 

ETHERNET Plus Baaid (lor 206} (NP600)... 

.635.35 

GrNET Interlace Card w/cable. 

.289.52 

NOVELL NE2000. 

.39415 

THOMAS C0NHAD 0D42. 

.129.22 

THOMAS CONRAD 6045. 

299 66 

WESTEHN DIGITAL Ettremel Cards. 

.249.10 

ACCESSORIES 

ARC NET Passive Hub .. 

.(74.00 

AflCNFT Active Huh. 

39510 

AfiCNET SMC Turbo Kit... 

.49.95 

AftCNFT SMC AM* Link . 

.254 70 

THOMAS CONRAD 16 Pori Huh. 

.814.25 

THOMAS CONRAD fl Pori Hub... 

376.65 

Ethernet Terminators. -. 

.39J50 

•Novell trained and eudwrized antes and 

support. 

See WORKSTATIONS under Cempul 

bux 


SOFTWARE 


WORDPERFECT 5.0 W/M*, .H29.M/23U0 

- .. 




ASHTONTATE dBase 111+ /gott 
ASHTONTATE Multtmle Advan! 

LOTUS 1-2-3 514/31^.. 

LOTUS 1-2-3 Vfirswn 3. 

ANSA Paradox 30. 431.17 

BORLAND Quetta /side Kick .74952 /i 31 . ?5 

MICROSOFT EXCELL /WINDOWS 3SG ■ ■ ■ - 252,60 / rjong 

MERIDIAN Cartoon Copy.. Tl§3l 

SYMANTEC QSA.. ... .2T7.40 

XEROX Ventura Software Version 2.0.,.479,00 


MONO MONITORS ft CARDS 


CDW™ rater/ mpiiv nrde wfo ..$9900/ 99^10 

HERCULECT- cXr ^ ^ iMfnw 

AT1T Morrartirame Mwillor- 19949 


. 149.99fart.rt 

177M 'ati 

209-9& 


AMOEK 410A7 -isacj 
COMPAQ Wona/vGA 

IBM PS? 6503._ 

GOLDSTAR Amber ... .B4.1D 

NEC Monograph . .12ST.25 


COLOR GRAPHIC MONITORS 


I0M PS2 0512/(513 . . .(44940/^, « 

*1“ . m 

MAGN/WQX0762 . 259JO0 


MODEMS A COMMUNICATIONS ■ VGA A EGA PRODUCTS 


H P L^ser Jet 

Ktesr .. 


2/||o 1699.95/ 2535 . 35 , 

m 


INTEL BOARDS A COPROCESSORS 




CONNER 40 toeg/UQ Meg .$445.29/995-00 

GENOA BO Meg ini. lape/sil Hu __68810/ 819,10 

GENDA 15D Meg irti lap*...1071.85 

IOMEGA 20 + 2D External 8 '. 1651.32 

IOMEGA B144I...991.65 

IOMEGA. B144X. 1299,10 

IOMEGA B244X.1990.25 

IOMEGA B12QX. 992,10 

IOMEGA B220X. Exlernal 5'A “. .. 1619.40 

IRWIN 2C M/M M Inlemil Hp« .399.10/539.20 

MDUNTAfN 4440 m!./nt.385,60/557.75 

MOUNTAIN T5CM FrlesaTe.13M.39 

PLUS Passport ZD/ 4Q .479,10/ 579 J 8 

PLUS 2D & 40 System Kit.41S.75 

PLUS PS2 MC System Kil ,.565.56 

PRIAM 4D Meg 750 Men .569.55 1 749 95 

SYSGEN 514 Eat. Floppy.225.25 

WFLTtC 514 EJCtwnifnbpw.297,77 

MINISCRIBE 

MIN-8425 .$239.40 MtN-30B5...(729.40 

MIN'0136 .299.95 MfN'GOflS. 599.52 

MIN'3053 . 469.52 MiN'9300 . 1659.58 

SEAGATE 

SEAGATE 20 Mu J2fiS,5| SEAGATE ST-251 0 $344 56 
SEAGATE 30 Meg ,.. 217,32 SEAGATE ST-251-1.. .371.23 
SEAGATE 4096 00 .,591.95 

STORAGE DIMENSION 

AT-1&5E .$1950.52 AT-650E. 

AT-335E.242128 


INTEL Inboard 306/PC .. 

INTEL Visual Edge__.... 

INTEL Gonneci Co-processor .,... 712.43 


569.53 


ISBHPfc- 


FVFRfX 3200B/a40Di .. . 

(97«/ 16415 

EVEREX 2400 EjO/2400 PM . 

1 WW/ 20 M 1 

INTEL 2400 Int. €k! . 

149.75/ 17LW 

PACKARO BELL 

2400 lnE/?#n Ell . 

119.95/ igg.22 


HAYES 


HAYES 1200 . 

£276,60 24006. 

$376.45 

12006 ... .. 

269.20 24DQPS2 .. 

.397,15 

2400 .. 

.416.06 Perwswl Modem .. . 109.70 


Mobatics 


Courier 1200 ., 
Courter 2400. 

. ss mnr 

.... m 

120GB . 

10645 9600 HCT 

64120 


VGA & EGA MONITORS 

COMPAQ VGA monitor .. .. ._ 

MAGNAVDX D43EGA/ 8 0MI362. - ■ >.365.40 /jr? 5z 

MITSUBISHI 1409/1410 .212.44 ./Wgg 

MITSUBISHI 1381 Oiamand Scan.ISIft.MI 

NEC Mullisync II PLUS ....881.10 


RM&jU±i*v.' . ««»5SS 

RACKAfiD BELL 8541 ® .3i9.ifi 


$41.92/31 


EL 00307-16/80307.20. 

Ft 0O307 25 /KB® • 

INTEL 80387.33 . . . 

INTELSOCM^^^^^^. 

.. 

WYSE 60i Amiwr ar Green ...309.16 


****? MEGAHEFTIZ CORFOFWIQN 

Z4CO Mr ZENITH ., S117.18 1200 tor COMfflQ SLT. (259UW 

2460 ter NEC .22588 2400 M* lOSHIflA . .1I3L74 

m t: T rT 
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HARD DRIVE CARDS 


PLOTTERS, DIGITIZERS 
ft SCANNERS 


CALCOMP 

1023. 

$3745.38 

12 K 12 .1356.12 

1043 ___ 

9477.15 

12 if IS..,.719.10 

1£>44. 

. .991506 

36 x 48 ...3236.15 


KURTA 

1212ES1. 

(349,06 

36x40..(2091JS3 

>2x17 . 

499L35 

4 Bullofl Cursai ,.. 7600 , 


SUMMASKETCH 

12x12 ........ 

$367.40 

>2x18..$599.50 | 

| HEWLETT PACKARD 

HOUSTON 

HP7440A. 

. $966.30 

INSTRUMENTS 

HP7475A .... 

1319.89 

HI OMP-52/ DMP-52MP 

HP7550 .. 

. 2926.56 

HI DMP‘5BA 

HP7S70. LOWEST PRICE 

HI DMP^l 

HP7S76- EXL . .. 

....CALL 

HI DMP-62 

I HP SCANJET t 

... SAVE | 

Image Maker 


PIUS OEVELOPMENnr 20 Meg.. (539.26 

PLUS DEVELOPMENT 40 Meg 677JW 

WESTERN DiGnAL 30 Meg , ..39937 




QUAORAM JT-Fin S 6 M let. 527^ SHARP m-3Q0.... 1199.10 
DUWTfWM JT-Far Ftadablf 329.25 SHARP FO-330 .... 1085.70 


AME-I200VX. . (929.45 ftNIE-520EX ,. .(449.46 

AME-330XT.279.72 AME-0OORT . 699.19 

AME-450AT.39592 

DATASHIELO 

500 Wan.$555.95 SS70LK . (787J0 

BOO Wall .628.50 >300 W^rt.962.75 

SI DO .59.56 6 Outlet Surge.Z7J5 

DURANT TECHNOLOGIES 

BPS-300 . $330,TO BPS-550 . $499.85 

8 PS 500 .46S.11 BPS 1200.710J$5 

TR1PPUTE 

BC 450 (349.50 4 Outlet ...,.$ 44.25 

6C-120O . .. 549.55 LC-1200.151.65 

BC-2000 1T79.M LC-1000.195.60 

M III I I II II I I II II IM 

A-B Switching Bo* (par. or serial). $39.95 

MSF 5 Pffk Pi 10 DS/DD w/case 39iW 

WTELUCOM Long unk . 129.70 

KENSINGTON Masterpiece.99.99 

KENSINGTON Masterpiece Plus ..123.40 

KEYTRONFCS 5151 IBM 01 AT&T. ... 149,96 

BK CpnnecEinr 256K’/5 t2K .44772 

Etettamc 4-Ws^ SwitchbnK..... .94J5 

XT Fewer Supply 150 Watt . 59.06 


PACKARD BELL 0524 Enhanced VGA . 

PACKARD BELL 3526 Multisync.*77,40 

PCS UMmync 12 49333 

PCS UltaSVTIC 14/16 . 519.66/^87.77 

SONY Mulftgcan 1302/1303 .S19J6M6 52 

ZENITH 1 1490 520JSQ 

VGA DISPLAY CARDS 

ATI VGA Wander 256. $269J6 

ATI VGA VIP.209.24 

GENOA. 5200 V 5300 . 330 55/^3 ZD 

RENAISSANCE FfVGA II FRVGA I .flli/nijl 

PARADISE VGA/i/qa i 16 . ... 262.68/296 3S 

VIDEO ? VGA , 299.15 

VIDEO 7 fasi Write/ VRAM USA - 372.15 /«fl.2f 

EGA DISPLAY CARDS 

GENOA Super EGA Hi-Res 600 h BDO.(234.40 

NEC MVA 1024 . 950S6 

PARADISE Aula Switch EGA 4B0.181.66 

VIDEO 7 Vew DduiB . . 219.7* 

CAD MONITORS A CARDS 

MITSUBISHI B0O5, 19 inch.$2320.96 

MITSUBISHI 3E05L80K.1135.62 

MITSUBISHI 30D56OK. 17ML16 

SIGMA Lasersew .1687.16 

VERMONT Cobra. 2977.75 

METHEUS 1104. 


LOGITECH C9 Senal/PS2. 

LOGITECH &US ... 94.99 

MICROSOFT Mouse (Bus ^m\ . mu 

M1CB0SQFT Mouse (Serial Virelun| ,. 117,26 

MICROSOFT MOUSE Widows ..138^ 

MOUSE SYSTEMS iSepal Versioni.. .99J5I 

MOUSE SYSTEMS (Bus WESlonl . . 108.77 


MOST ORDERS RECEIVED 
BY 4:00 RM. C.D.T 
SHIP SAME DAY 


HIGH VOLUME BIDS INVITED 

2840 Maria, Northbrook, IL 60062 FAX (312) 29M737 


PC Magazine says., “You may find a 
better deal Here than anywhere else.” 


SPECIAL EXTENDED HOURS 

Sains 7:30-7 30 CUT Hon-Frl. 
9:00 3.30 COT Sal. 

Tech. Sunpon 9 00 5 00 COT Mon-Fn 


WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE™ 

Open terms available to approved credit 


NOW! 


Open terms available to appr 

tcDwi(800l 233- 


Charter member 


SUVN H tHiHB TU 


In Illinois ^ FAX 

( 312 ) 498-1426 ( 312 ) 291-1737 

NEW AREA CODE 703 - Effective 1/1/90 































































































































































































































































































































EXPERT ADVICE 


MACINATIONS ■ Don Crabb 


Disaster Recovery 




After you crash and 
burn, getting back 
to work shouldn’t be 
this hard 


I am angry. Not a little bit, but a lot. 
Why? I just spent the better part of 
my evening trying to recover a 
crashed Jasmine Direct Drive 140 
hard disk drive. You probably know that 
horrible warning dialogue by heart: 
“This disk is damaged. Do you want to 
initialize it?” Initialize it! Are they kid¬ 
ding? I had 128 megabytes of data on that 
disk! And you’re given two pretty ex¬ 
treme options: Yes or Cancel. That's it. 

If you say Yes, you also say yes to 
wiping the disk of all your files. Good¬ 
bye years of work. See you later. If you 
say Cancel, you can never mount and use 
the disk in its current shape, because 
somehow the directory structure has 
been scrambled. In both cases, you can’t 
get to your files, which makes the disk 
useless, unless you need a paperweight. 

Now you might say that this sort of 
thing goes with the territory, and in a 
calmer and more rational moment I'd 
agree. But I'm tired of being calm and ra¬ 
tional when it comes to drive crashes, 
tape backups, and file recovery pro¬ 
grams. So, even if it won’t help me fix 
my sick drive, at least I'll feel better once 
I tell you what’s wrong with all this hard 
diskdrive backup and recovery business. 
And maybe it will save you from the 
same fate. 

I do a full save to DC-2000 tape once a 
week, and daily incremental backups, 
also to DC-2000 tape. However, the 
problem is that no matter how religious 
you are in doing backups, restoring 
backed-up data is a pain. And backed-up 
data is never as fresh as the stuff that’s on 
your disk, so you’ll always lose a few 


files. Often, the few files you do lose are 
the most critical ones at the time the 
drive fails. Backups keep you from a cat¬ 
astrophic loss of data, but they just don’t 
keep you from wasting time rebuilding a 
failed disk or recreating critical files. 

A Solution? 

If backups aren’t going to save you from 
the drudgery of rebuilding a disk, what 
can? Symantec Utilities for Macintosh is 
supposed to. Unfortunately, I haven’t 
had much luck with it. SUM is a package 
of several different disk management and 
recovery utilities. The important part for 
preventing hard disk drive losses is 
called the Guardian INIT, 

Guardian installs on all your hard 
disks and records a separate hidden di¬ 
rectory of the disk whenever you shut 
down or restart your Mac normally. 
Guardian can also save the directory in¬ 
formation for deleted files into a hidden 
file so that you can recover them later (or 
at least until the files are overwritten). 


The hidden disk and file directories can 
also be backed up to floppy disks, tape, 
or another hard disk, in case the versions 
saved on the disk in question get trashed 
when it fails. 

That's all fine in theory, but the prac¬ 
tice leaves much to be desired. First of 
all, the only time the Guardian lists get 
updated is when you normally shut down 
or restart the Mac. If you've created or 
edited a bunch of files since your last 
normal shutdown/restart and your Mac 
disk fails, those files are not recorded on 
the Guardian lists. And if the Mac dies 
while writing the Guardian files, they're 
usually scrambled and unusable. 

Second, the Guardian lists tend to be 
large. For example, on my hard disk 
drive, with 128 megabytes of files (over 
4600 files in 600 folders), the Guardian 
disk record was more than £ megabyte in 
size, so it wouldn’t fit on an 800K-byte 
floppy disk. 

Third, the Guardian files are no more 

continued 
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IMAGINATIONS 


resistant to damage caused by a software 
disk failure than any other files. If the 
disk sector that carries these hidden files 
was creamed during the failure, SUM 
can'i use them to recover the disk's di¬ 
rectory, And, unfortunately, SUM does 
a poor job of deciding whether or not the 
Guardian files on the crashed disk should 
be trusted or not. 

1 tried restoring my failed DirectDrive 
140 over a dozen times using the Guard¬ 
ian files on that disk. Every time, the 
SUM Disk Clinic application told me that 
the disk had been fully recovered. Every 
time I quit that application and rebooted 
(as instructed), the Finder said that the 
disk was damaged and unreadable. I fi¬ 
nally had to use a day-old set of Guardian 
files that I had backed up to tape to re¬ 
cover the disk. That recovery mostly 
worked, although so far Fve found that 
about 10 percent of the files I try to 
launch have been damaged and need bit- 
tinkering. 

The problem is even worse if you’ve 
failed to install Guardian or if none of 
your Guardian files can be read. Then 
you must use SUM's file-by-file disk re¬ 
covery utility. This utility works. It will 
pull everything off your damaged disk 
(of course, you have to have another hard 
disk for copying). But your directory 
structure will be history: Files will be in 
and out of folders, and folders will be 
listed, but empty. Basically, you’ll re¬ 
cover your files and little else. If you’ve 
got the amount of data that I have, it can 
lake months to recreate some semblance 
of order from this chaos. 

Although I'm annoyed that SUM 
doesn’t do more in its current incarnation 
and doesn’t make recovery easier, I have 
to give Symantec kudos for at least let¬ 
ting me salvage an otherwise dead disk. 
That’s an important bottom line, and one 
to remember when you get that sickening 
“disk damaged” message. Fve tried 
plenty of other disk recovery programs 
that don’t come dose to the sophistica¬ 
tion and success rate of SUM, 

Apple's Omissions 

The basic problem, however, is not Sy¬ 
mantec’s. It’s Apple’s. Like many of 
you, I pored over the previewed specifi¬ 
cations for System 7,0 that Apple re¬ 
leased at the May Developer’s Confer¬ 
ence. I was impressed by the Finder 
enhancements, outline fonts, virtual 
memory, interapplication communica¬ 
tions, improved print management. 
Communications Toolbox, and the rest 
of the goodies. But I wasn’t impressed by 
the omissions—obvious ones from my 
point of view. 


isrissi 


DirectDrive 14(1...$1499 

Jasmine Technologies, Inc. 

1740 Army St, 

San Francisco, CA 94124 
(800) 347-3228 
(415) 282-1111 
Inquiry 981. 


Symantec Utilities for 
Macintosh 1.1.. 

Symantec Corp. 

10201 Torre Ave. 
Cupertino, CA 95014 
(800) 228-4122 
(408) 253-9600 
Inquiry 982. 


. $99.95 


Where was built-in scripting and a 
script editor, so that I can build an auto¬ 
backup script that would create shadow 
directories on other drives? Where were 
Apple’s built-in disk recovery utilities? 
In short, where were the built-ins that 
will make disk crashes less frequent and 
less disastrous? Nowhere in the System 
7.0 specifications that I saw. 

Of all the suggestions that Fve made to 
Apple in the past year about what needs 
to be in future operating systems, file in¬ 
tegrity is the most important. If you can’t 
trust your hard disk drive, using your 
Mac becomes a scary scenario. Apple 
must address this problem quickly. 
While I applaud the third-party efforts of 
Symantec and others, it’s not their job to 
fix deficiencies in Apple’s operating sys¬ 
tem. And let’s be clear here: These are 
major deficiencies. Anytime that 128 
megabytes of data can vanish without 
warning, you’ve got an ope rating-system 
problem. 

We shouldn’t have to waste our time 
running recovery programs. The Finder 
should have an entire menu just for disk 
integrity. This menu should include 
every manner of disk recovery utility that 
Apple can think of, and it should be 
transparent to the user. It should also in¬ 
clude options for setting “reliability fac¬ 
tors,” so that users with large disks could 
opt for slower performance if it means 
their disks will be better protected 
(either by shadow directories, parallel 
structures on other disks, or the like) 
from software crashes. 

Also on the menu should be disk 
analysis and modification tools for the 
technically sophisticated, who need to 
examine their disks and perform surgery 
on them. This menu should also include 
backup dialog boxes, for doing every 
kind of backup (e.g., tape, floppy disk, 


WORM [write once, read many times] 
drives, or erasable CD-ROM drives) in 
every kind of way (e.g., unattended, 
timed, or parallel structure). 

Apple’s Responsibilities 
The point is that Apple should take the 
lead in making its operating system more 
robust, and not leave that to third-party 
vendors. Apple should take the lead in 
preventing drive crashes and making 
backups transparent, not third-party 
vendors. Apple should take the lead in 
making disk errors and failures easily re¬ 
coverable, not third-party vendors. 

Apple has often said that the Mac op¬ 
erating system is its competitive advan¬ 
tage, its intellectual property. That’s one 
of the reasons that Apple has defended it 
with the suits against Microsoft and 
Hewlett-Packard. But intellectual prop¬ 
erty is a double-edged sword: It implies 
responsibilities on Apple’s part that go 
way beyond the ownership of the system. 
These are Apple’s responsibilities to its 
customers, to the MacFolk who have 
made Apple a 4-billion-dollar-a-year 
company. For them, disk and file-system 
integrity should be a given, and not 
something that they have to seek with 
outside utility programs and other kinds 
of baling wire and spit. 

With System 7,0, Apple has shown us 
a solid view of what the 1990s will bring 
in personal computer operating systems. 
The distinction between personal com¬ 
puters and larger ones will become even 
more inconsequential as the small ma¬ 
chines are given all the features that 
users of big machines have enjoyed for 
years. With the advent of OS/2, Apple 
has some serious competition with its vi¬ 
sion and an even bigger reason to concen¬ 
trate on the basics of file and disk integ¬ 
rity. 

As small computers do more and more 
of the work of computing, the reliability 
of file systems may make the difference 
in the success or failure of an operating 
system and its computers. Apple needs to 
keep this thought at the forefront as Sys¬ 
tem 7.0 and future Macintosh operating 
systems start to roll out of the Cupertino 
labs and into the disk-duplication 
factories. ■ 


Don Crabb is the director of laboratories 
and a senior lecturer for the computer 
science department at the University of 
Chicago, He can be reached on BIX as 
"decrabbf 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane . Peterborough , NH 
03458 .. 
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CompuServe is offering inside 
information on these companies. 

CROSSTALK • SUN MICROSYSTEMS 
SOFTWARE PUBLISHING • ENABLE 
ADOBE • NOVELL • WORDPERFECT 
MICROPRO • JAVELIN • MICROSOFT 
BUTTONWARE • MONOGRAM • INTEL 
DIGITAL RESEARCH • ASHTON-TATE 
MANSFIELD SOFTWARE • BORLAND 
AUTODESK • ALDUS • BRODERBUND 
LOTUS • NANTUCKET • DATASTORM 
SYMANTEC • FOX • AND MANY MORE 


Product support for your IBM and compatible. 


Access CompuServe’s forums^ and you'll good chance you can quickly find the solu- 
find invaluable product support main- don online in one of CompuServe’s many 
tained by all these companies. Often, com- forums. Or, you can leave a message. \bu 11 

pany decision makers are online to discuss get answers fast, often from the person who 

the next generation of products, or to put actually developed the product you are 
software updates on CompuServe before using. Either way you save yourself dme 

they hit the market, and frustration finding the answers you 

When you run into a problem, there's a need when you need them. 

The names listed here are proprietary trademarks of their respective corporations. 


Tb join CompuServe, see your computer 
dealer To order direct or for more informa¬ 
tion, call 800 848-8199, 


CompuServe 
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Aw.. .What the Heck! 


EXTREMELY POWERFUL 

DesignCAD 3-D version 2.0 is as powerful 
as most CAD systems costing $5000- 
$10,000! Features like: Complex Extrusions- 
linear, scaler, and circular. Blending of Sur¬ 
faces, Shading, Cross Sectioning, Complex 
Sweeps and Translations, and Boolean opera¬ 
tions make DesignCAD 3-D one of the most 
powerful 3-D CAD systems available... at 
any price! Engineers, Architects and Consul¬ 
tants constantly tell us that they use CAD 
systems costing thousands of dollars which 
are not as powerful as DesignCAD 3-D. 



VERY EASY TO USE 

Just because DesignCAD 3-D is powerful doesn't 
mean it is difficult to use. Single keystroke com¬ 
mands and side-bar menus which give short direc¬ 
tions on how to proceed make DesignCAD 3-D a 
snap to use! While not required, DesignCAD 3-D 
supports all popular digitizers and mice. 

Many of the older, more cumbersome CAD systems 
require weeks of training before a user can be 
productive. DesignCAD 3-D users find they can be 
producing useful drawings in a matter of minutes! 
In a recent CAD contest only one contestant was 
able to match our drawing time. The package sold 
for $3000.00. The other CAD packages took up to 
twice as long to perform the same drawing and 
cost up to $5000.00! 

Still don't believe us? The goblet pictured below 
required only 1 6 keystrokes and 3 commands to 
create! The top, front, side, and isometric views 
were created simultaneously... in less than one 
minute! 


VERY LOW PRICED 

The first question asked by many people is, 
“Why is DesignCAD 3-D priced so low?" The 
answer? After developing DesignCAD 3-D 
version 2.0, we were unable to decide how 
the product should be priced. We consulted 
experts. We used the finest spreadsheets on 
the market We took employee polls. Finally, in 
the great American Tradition, we said, “Aw ... 
What the Heck! Let’s see the other guys 
beat this pricer DesignCAD 3-D version 2.0 
sells for $399. 



DesignCAD 

3-D 

only $399! 



WHY BUY THIS ONE? 

There is a very important reason to buy DesignCAD 
3-D. PERFORMANCE. No other CAD system can 
match our price/performance ratio. Many people 
make the serious mistake of thinking that it is neces¬ 
sary to spend thousands of dollars to obtain “a good 
3-D CAD system.” This is not true! We talk to people 
everyday that are sadly disappointed with their 
expensive" CAD systems. Don't be one of them! 
Call us and we will send you a complete set of 
literature and a free slide show demo disk. Once 
you compare DesignCAD 3-D version 2.0 with other 
CAD systems we know you will choose DesignCAD 
3-D. 



DON'T TAKE OUR WORD FOR IT 



Here is what other people have to say about Design¬ 
CAD 3-D: 

“After you've worked with DesignCAD, the single 
keystroke commands are simple to remember and 
it becomes easy to "flick one key” to execute a com¬ 
mand. An extremely ergonomically designed pro¬ 
gram." 

HENRY LEVET. Level b Daigle Architects - New Orleans. LA 
Designed a 65,000 sq It. nursing home using DesignCAD 

“Recently I worked with a firm that builds decks. 
They purchased your product on my recommenda¬ 
tion. I sat down with them and in two hours they 
were very proficient in DesignCAD. Now they are 
more effective; and we can communicate... it's 
wonderful to be able to do a block repeat 42 times 
and there are 42 2x4's to make the deck!" 

J. TURNER Architect TAO Ltd - The Woodlands. Texas 

"Allows scientists and engineers to expend minimum 
time learning and using CAD software so that their 
time can be expended on the project at hand. It 
also allows scientists and engineers to quickly 
present to management all views of a subject (3-D)." 

DR STEVENS. NASA Space Scientist/Engineer 



HOW DO I GET ONE? 

DesignCAD 3-D version 2.0 is available from most retail computer stores, or you may order directly from us. 
DesignCAD 3-D is available in a number of foreign languages from distributors throughout the world. All you 
need to run DesignCAD 3-D is an IBM PC Compatible and 640K RAM. DesignCAD 3-D supports most graphics 
cards, printers, plotters and digitizers. Free information and a demo diskette are available by contacting us at: 


•IvAmerican 

Small Business Computers, Inc. 


327 South Mill Street 
Pryor, OK 74361 
918/826-4844 
FAX: 01 -918-825-6369 
TELEX 9102400302 
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EXPERT ADVICE 

OS/2 NOTEBOOK ■ Mark J. Minasi 


Talking to 
OS/2 Developers 



Pluses and minuses 
of OS/2 from 
those working with it 


L ast month, I talked about the lat¬ 
est developments in OS/2 pro¬ 
grams. This month, I’ll be talk¬ 
ing to three of the people who 
are developing those programs: Dave 
Nanian, Doug Hamilton, and Martin 
Heller. 

Nanian’s text editor, BRIEF, needs no 
introduction. Ever since it appeared sev¬ 
eral years ago, BRIEF has accumulated a 
fair-size following in the programming 
community. That’s no mean feat, be¬ 
cause text editors are like favorite easy 
chairs to programmers. Nanian con¬ 
verted BRIEF to OS/2 because “I got 
tired of switching to the compatibility 
box [the DOS mode session] to run my 
editor when writing code.” 

Doug Hamilton doesn't come to OS/2 
from DOS, but rather from an extensive 
Unix background. He worked until re¬ 
cently for Prime Computers. Prior to 
that, he worked for IBM. The Hamilton 
C Shell implements the popular Unix C 
shell under OS/2. OS/2's optional com¬ 
mand-line interface looks like the DOS 
CLi, with many of the DOS limitations. 
The Hamilton C Shell will appeal to 
those who prefer Unix system com¬ 
mands—the Unix Is directory command 
works, for example—but the DOS com¬ 
mands also work, so you can use either 
Is or DIR. Unlike DOS commands, most 
of the C shell commands are self- 
documenting: If you just invoke them 
with the -h switch, you get help on the 
command. 

Martin Heller has wide experience 
with several computer environments. He 
is now converting two packages to run 
under OS/2; they'll probably be on the 
market by the time you read this. The 


first product is an engineering applica¬ 
tion called MATDB, which provides 
metallurgical characteristics of hordes of 
materials. For each metal, MATDB 
gives data for 40 properties at 20 tem¬ 
peratures under 20 conditions. ( Condi¬ 
tions refers to whether the material was 
cold-rolled, annealed, or the like.) The 
second product is ENPLOT, an engi¬ 
neering graphics program that is under¬ 
going beta testing for Windows under 
DOS. 

The programs that these developers 
work on provide an interesting cross 
section of genealogies: BRIEF started 
out life as a standard DOS application, 
the Hamilton C Shell is a new application 
first developed under OS/2, and MATDB 
was originally a Windows application. 

Developers on OS/2 Acceptance 

Despite the differences in the programs 
and the markets that they appeal to, all 
three developers agreed that OS/2 will be 
successful, even though it will take some 


time to become established. 

Nanian says, “Debugging is far easier 
under OS/2, and OS/2 applications can 
be built to work under DOS. I do like 
OS/2, I hope it succeeds, but DOS will 
be around for a long while. Developers 
must make sure that their OS/2-inspired 
programs run well under DOS. An ap¬ 
plication can’t work well and stink under 
DOS. Ignoring either DOS or OS/2 peo¬ 
ple is foolish. Virtual memory is an 
example. Just because DOS doesn't have 
that feature doesn’t mean you can't add it 
to your application, if it’s important.” 

While Hamilton agrees that OS/2 ac¬ 
ceptance is going slower than he thought 
it would, he thinks that DOS-to-OS/2 
conversion will be swift once it starts. 
“At some point, people will see just what 
OS/2 can do; then there’ll be a flood of 
applications. Lots of new computers are 
being sold today. Lots of new machines 
mean lots of new people who haven't 
invested in DOS.” He adds, “In 1992 

continued 
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OS/2 

DOS? 

Multi Boot 

is the answer. 


BVTE May 1989 



Hack to Earth 


Bolt Systems has come to the rescue with 
a program called MultiBoot, which does 
away with the dual-boot problem for 
good .... 

MultiBoot is simple, inexpensive, and 
foolproof, and it works flawlessly. It's a good 
example of a utility that fills a much-needed 
niche. 



Once you've spent thousands of dollars on 
OS/2 and an OS/2-ready work station, 
what's another $49.95 to have easy access to 
DOS? Highly recommended. 



Not all DOS programs work in the OS/2 
compatibility box. MultiBoot lets you 
install both systems in your computer. 
MultiBoot works with DOS versions 
3.0-4.01 up. And OS/2 versions 1.0 
and 1.1. 


TO ORDER: 

Send $49.95* 4- $3.00 shipping and 
handling (check or money order) to: 

MultiBoot, Bolt Systems, Inc. 

4340 East-West Highway 
Bethesda, Maryland 20814 
or call 1-301-656-7133 
FAX: 1-301-907-8736 to order 
by Visa/Mastercard. Specify 3.5" 
or 5.25" diskettes. 

•Maryland residents odd 5% sales tax. 

Ask about our volume discounts 


we’ll chuckle about all those folks who 
wondered if DOS would really be re¬ 
placed.” 

Should you convert to OS/2 today? 
“Not unless you’re a developer,” says 
Heller, although he notes, “That will 

T/*£ three 

agreed on the question 
of OS/2 ’s value as a 
development platform , 
saying that OS/2 
made development 
much easier. 


change this summer.’’ Heller predicts 
that a “killer application” will be out 
soon. What would a killer application for 
OS/2 be? 

“PageMaker,” says Heller. “Page¬ 
Maker really shines with more memory, 
and Presentation Manager applications 
have access to lots of memory. The PM 
version of PageMaker is at least three 
times better than the Windows version.” 

OS/2 as a Development Environment 

The three agreed again on the question of 
OS/2’s value as a development platform, 
saying that OS/2 made development 
much easier. Nanian and Heller com¬ 
mented that the virtual memory feature 
of OS/2 simplified their code. In both 
cases, they’d been forced to implement 
virtual memory under DOS, no picnic of 
a task. 

Heller’s MATDB program organizes 
data into folders. Under DOS, such fold¬ 
ers must be limited to 200 materials. 
Under OS/2, there is virtually no limit. 
Another example comes from the data¬ 
base side. Under OS/2, the database’s 
tables are built up in the background. 

“OS/2 has some powerful debugging 
tools,” says Heller, so that the conver¬ 
sion to OS/2 was really not a big invest¬ 
ment. “It’s actually easier to debug the 
OS/2 code than the DOS code. At this 
point, I make changes to the OS/2 ver¬ 
sion, then move the changes back to 
DOS. I found bugs in the OS/2 version 
that had eluded me for two years under 
DOS.” 


For much of the debugging, Heller is 
using Logitech’s MultiScope debugger. 
“It’s better than CodeView. It gives you 
more views of the application. Features 
like the postmortem debugger can be 
incorporated into your ordinary ver¬ 
sion.” 

Unlike CodeView, MultiScope will 
analyze after the fact why a program 
crashed. CodeView can do this only if 
the application was being run under 
CodeView at the time. 

Hamilton likes OS/2’s threads. “It’s 
much faster to create a thread than to 
spawn a separate process. You can spawn 
and kill threads very quickly. The bad 
part about threads is, of course, there 
aren’t fire walls between threads.” In 
other words, threads (unlike processes) 
share memory and can therefore damage 
one another’s data. 

Nanian appreciates OS/2 stability and 
its debugging features. “They make de¬ 
velopment a lot easier. The virtual mem¬ 
ory code that we had to write and main¬ 
tain under DOS is not required under 
OS/2. It’s nice to code to a platform 
that’s fairly mature, compared to some¬ 
thing like DOS 2.x.” 

What Developers Would Change 

I asked the three developers what they 
would change about OS/2 if they could. 
What do they hate most? 

Hamilton dislikes the way that text 
windows work. “Microsoft thinks we’re 
going to go 100 percent to bit-mapped 
screens, and that just doesn’t make any 
sense. There are plenty of uses for text- 
based screens, and the support of text 
windows under PM is awful, both in 
terms of speed and features.” 

Nor is he fond of the way icons work. 
“There aren’t enough pixels for icons, so 
I’m afraid my icon turned out kind of 
hard to read. You can’t control icon 
colors directly, so it limits your ability to 
design a nice icon.” 

Heller says that OS/2 is slow, com¬ 
pared to running DOS with various 
speedup aids. But he notes that the Ham¬ 
ilton C Shell actually solves some of 
those problems. “Also, I’d like to be able 
to develop for Windows under OS/2 and 
use other tools like On-Line and the Pro¬ 
grammer’s Library without going back 
to DOS to use them.” 

One of Nanian’s gripes regards the 
High Performance File System, a feature 
of the upcoming OS/2 1.2. “There are no 
operating-system-level functions to 
parse and qualify filenames,” says Nan¬ 
ian. “I can’t just pass OS/2 a filename 
and say, ‘Here’s a filename—what part 

continued 
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rity and experience of our editorial staff. 
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is the extension?* A developer has to 
write these routines. Once we’ve got al¬ 
ternate installed file systems, we’ll have 
to write a routine for each system. That’s 
just not reasonable.” 

Nanian would also like a better debug¬ 
ger, something along the lines of the 
Borland Turbo Debugger with a mouse 
interface added. ‘‘Also, a version control 
program and a good profiler. Better 
printing utilities, also, like a spooler that 
works.” 

OS/2 Hardware 

Finally, I asked the developers what 
hardware the average person needs to do 
real work with OS/2? Generally, they 
agreed that the more powerful, the 
better, but you don’t need a 20-MHz 
80386 to make headway. Hamilton uses a 
PS/2 Model 80 and insists that 8514 
video is the only way to go. Heller also 
uses an 80386, a 20-MHz clone. On the 
other hand, Nanian used an 8-MHz AT to 
develop the first version of BRIEF for 
OS/2. ■ 


Mark J. Minasi is a managing partner at 
Moulton, Minasi & Company, a Colum¬ 
bia, Maryland, firm specializing in tech¬ 
nical seminars. He can be reached on 
BIX as “mjminasi. ” 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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questions are answered and 
your problem is solved 

• And our exclusive 5-Year 
Warranty on all PC Brand 
products, call for details. 


Call PC Brand today. 


For the best selection... 


the best products...at the best 
price, you can't do better than 


PC Brand. 


Call PC Brand today! 


TURN PAGE 

EOR PC BRAND SYSTEMS 
...AND NAME BRAND 
PERIPHERAES 


1 




Circle 234 on Reader Service Card 












Outstanding Quality 


PC BRAND Chosen #1 For Customer Service and Support. 

n PC BRAND is the LL Bean of the personal computer mail order...PC BRAND wants 
no unhappy customers, and it's service and support policies help to insure that.” 


-Personal Computing's 10 Best Mail Order Companies, Feb, 1989 



BRAND 


Your Best Choice 
for Quality Systems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-Year Warranty 



PCV20 AD-II $539 

15 MHz Throughput in an XT. Norton SI 4.0 

512K, 360K Drive, 84-Keyboard 

Standard System Features: 

• 10MHz Nee V20 CPU with 1.5 times the power of the 8088! 

• 512K RAM standard. Expandable to 640KB 

• One 360K Floppy Drive • 84-key AT Style Keyboard 

• 8 Slots. Serial, Parallel, Game Ports, and Clock Standard 

• AT Style Case with Keylock, Turbo, Power and Hard Drive LEDs. 

Accomodates up to 4 HH Mass Storage devices 

• Set-up & Operating instructions. 


PC BRAND 286/12 $845 



. I .1 ■■■ -. 


12 MHz Clock, Zero Wait Operation, 

Norton SI 15.3 'Landmark™ Speed 15.1MHz 
512K, 1.2MB or 1.44MB Drive. 101- Keyboard 

Standard System Features: 

• 80286-12 Processor Operating at 12MHz with Zero Wait States 

delivering 15.1MHz Effective Throughput 

• 512K RAM expandable to 4MB on the System board using 

256K or 1MB 100ns RAM 

• 1.2MB 525" or 1.44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Floppy Drive Controller 

• Enhanced 101-key AT Style Keyboard 

• High Capacity System Power supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287 Co-Processor Support 

• AMI BIOS with full MS/DOS, OS/2, XENIX, 

NOVELL, 3COM and PCNET compatibility 

• Built-in System Board LIM 4.0 EMS hardware drivers 

• User configurable I/O timing permitting compatible operation 

with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design (5 16Bit & 3 8Bit) 

• Medium foot print case with 5 Disk Drive bays 

Options: 

• Full size 5 drive case • Factory Installed RAM Upgrades 

• Custom configurations w/Namc Brand peripherals of your choice 

• Compaq® Style LCD or Plasma Portable 

• Full or Mini Size Towef® Case 


Standard Pre-Built Configurations: _ Standard Pre-Built Configurations: 


PCV20 AD-n With 512K, Hard Disk Drive, Monitor & Video Card 

Drive 
Video \ 

1 Floppy 

2 Floppy 

20MB 

40MB-46MS 

40MB-28MS 

Mono 

$669 

$749 

$924 

$944 

$1077 

RGB 

$819 

$899 

$1074 

$1094 

$1227 

EGA 

$1024 

$1104 

$1279 

$1299 

$1432 

VGA /Mono 

$859 

$939 

$1114 

$1134 

$1267 


286/12 With 512K, Hard Disk Drive, Monitor & Video Card 

^-s^rives 

Video 

40MB-46MS 

1:1 RLL 

40MB-28MS 

1:1 MFM 

71MB-I8MS 

1:1 MFM 

110MB-25MS 

1:1 RLL 

Mono 

$1295 

$1399 

$1625 

$1745 

EGA 

$1644 

$1750 

$1985 

$2100 

VGA 16 bit 

$1759 

$1860 

$2095 

$2210 

VGA/Mono 

$1526 

$1625 

$1860 

$1975 
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Unbelievable Price 


PC BRAND 286/20 $999 PC BRAND 386/SX-16 $1099 



20 MHz Clock, Zero Wait Operation 
Norton SI 23.0 -Landmark- 26.7mhz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

* 80286 Processor Operating at 20MHz w/Zcro Watt States m 

interleave mode delivering 27MHz Effective Throughput 

* 512K RAM expandable to 8MB an the System board using 256K 

and/or 1MB 100ns RAM 

* 1.2MB 5,25" or 1,44MB 35" Diskette Drive 

*1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

* Enhanced 101-key AT Style Keyboard 

* High Capacity 200 Watt System Power Supply 

* Real Time Clock/Calendar with 5 Year Battery 

* 80287 Co-Processor Support 

* AMI BIOS with fuil MS/DOS, OS/2, XENIX, 

NOVELL, 3COM, and PCNET compatibility 
■ Built-in System Board LIM 4,0 EMS hardware drivers 

* User configurable I/O timing permitting compatible operation 

with older peripherals or faster I/O for newer devices 

* 8 Slot motherboard design (5 16Bit & 3 8Bit) 

* Medium foot print case with 5 Disk Drive bays 

Options: 

* Full or Mini Size Tower ©Case • Factory Installed RAM Upgrades 

* Custom configurations w/Name Brand peripherals of your choice 

* Compaq® Style LCD or Plasma Portable 

Standard Fre-Built Configurations: 



16 MHz Clock, Zero Wait Operation 
Norton SII8.7 * Landmark™ 1 8.3 mhz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 

Standard System Features: 

* 80386SX Processor Operating at 16MHz delivering 18MHz 

Effective Throughput 

* 512K RAM expandable to 8MB on the System board using 256K 

and/or 1MB 80ns RAM 

* 1.2MB 5.25" or 1 -44MB 3.5 M Diskette Drive 

* 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

* Enhanced ID]-key AT Style Keyboard 

* High Capacity 200 Watt System Power Supply 

* Real Time Clock/Calendar with 5 Year Battery 

* 80387SX Co-Processor Support 

■ AMI BIOS with full MS /DOS, OS/2, XENEX, 

NOVELL, 3COM, and PCNET compatibility 

* 8 Slot motherboard design ( 5 IbBit &: 3 8Bit) 

■ Medium foot print case with 5 Disk Drive bays 

(Shown with optional Mini Size Tower ® Case) 

Options: 

* Full or Mini Size Tower ©Case * Factory Installed ELAM Upgrades 

* Custom configurations w/Namc Brand peripherals of your choice 

* Compaq® Style LCD or Plasma Portable 

Standard Pre-Built Configurations: 


286/20 w/512K, Hard Disk Drive, Monitor & Video Card 


40MEF46M5 

40MB-28 MS 

71 MB-ISMS 

110MB-28M5 

!50-17M5 

320-16MS 


LlRLL 

1:1 MFM 

El MFM 

1:1 RLE 

1:1 ESDI 

1:1 ESDI 

Mono 

$1455 

$1530 

$1730 

$1890 

$24% 

$2890 

EGA 

$1810 

$1885 

$2110 

$2245 

$2890 

$3245 

VGA 16 bit 

$1920 

$1995 

$2220 

$2355 

$3061 

$3355 

VGA/Mono 

$1685 

$1760 

$l%0 

$2120 

$2726 

$3120 


386SX !6 w/512K, Hard Disk Drive, Monitor & Video Card 

Video 

40MB-46MS 

IlIRLL 

40MB-28MS 

1:1 MFM 

7IM0-I8MS 

1:1 MFM 

I1DMB-2HMS 

1:1 RLL 

1SG-I7MS 

1:1 ESDI 

1:1 ESDI 

Mono 

$1555 

$1630 

$1830 

$1990 

$2596 

$2990 

EGA 

$1910 

$1985 

$2210 

$2345 

$2990 

$3345 

VGA 16 bit 

$2020 

$2095 

$2320 

$2455 

$3161 

$3455 

VGA /Mono 

$1785 

$1860 

$2060 

$2220 

$2826 

$3220 


TURN PAGE FOR MORE PC BRAND SYSTEMS... 

FOR NAME BRAND PERIPHERALS SEE OUR AD ON FOLLOWING PAGES... 


To Order Call 1-800-PC BRAND 

(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 EB \SSk — ■ 

PC Brand, Inc-954 W. Washington St., Chicago, 1L.60607 Int'l Fax# 312-226-6841 Inti Voice# 312-226-5200, Open Mon thru Fri,:8am to 6pm Central .MasterCard, 
VISA, Discover, Checks, & Approved P.O.s Accepted. Prices and specifications subject to change. Customer Service Inquiries Call: 1 -800-662-SERV BYTE 14-9 


Circle 235 on Reader Service Card 


SEPTEMBER 1989 * B Y T E 137 















































Amazing Performance 

'Taster Than a Speeding Bullet!" 

Cover Stary Nov , 3 988 

"PC Brand offers the best low cost alternative around " 

PC Magazine Feb.u , im 


PC BRAND 386/20 $1649 



20 MHz Clock, Zero Wait Operation 
Norton SI 23.0 • Landmark Speed 26.1MHz 
1024K, 1.2MB or 1,44MB Drive, 101-Keyboard 
Standard System Features: 

* Intel 80386 Processor Operating at 20MHz with Zero Wait States in 

interleave mode delivering 26.1 MHz Effective Throughput 

* 1024K HAM standard expandable to 16MB via 32Bit RAM boards 

using 256K and/or 1MB 100ns RAM 

* 1.2MB 5,25” or 144MB 3,5 11 Diskette Drive 

* hi Interleaving Dual Hard Drive/Floppy Drive controller, 

977.6 KB/SEC Caching Controller w/ESDI Configurations 
■ Enhanced 101-key AT Style Keyboard 

* High Capacity 200 Watt System Power Supply 

* Real Time Clock/Calendar with 5 Year Battery 

* 80287, 80387 Co-Processor Support 

* Phoenix BIOS with full MS/DOS, OS/2, XENIX, 

NOVELL, 3COM and PCNET compatibility 

* 8 Slot motherboard design (5 16-Bit & I SBit & 2 32/8Bit) 

* Medium foot print pase with 5 Disk Drive bays 
Options: 

* Full or Mini Size Tower ® Case * 8MB 32Bil RAM Card Upgrade 

* Custom configurations w/Name Brand peripherals of your choice 

* Compaq® Style LCD or Plasma Portable * Weitek Co-processor 


Standard Pre-Built Configuration: 


386/20 With IQ24K, Hard Disk Drive, Monitor & Video Card 

Vidco^-^ 

40M&-2&M5 

1:1 Ml-M 

71ME-1SMS 
1:1 MFM 

110-2HMS 
trl RLL 

150-17MS 

1:1 ESDI 

32D-16MS 

1:1 ESDI 

Mono 

$2155 

$2343 

$2464 

$3014 

$3564 

EGA 

$2458 

$2567 

$2757 

$3307 

$3919 

VGAIbbit 

$2599 

$2708 

$2908 

$3458 

$4029 

VGA^iono 

$2353 

£2463 

$2662 

$3212 

$3795 
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PC BRAND 386/25 $1899 



25 MHz Clock, Zero Wait Operation 
Norton SI 28.2 •LandmarkSpeed33.6MHz 
Norton SI 31.6 • Landmark Speed 435 w/Cache 
1024K, 1,2MB or 1.44MB Drive, 101 -Keyboard 

Standard System Features: 

* Intel 80386 Processor Operating at 25MHz with Zero Wait States in 

interleave mode delivering 34 to 44 MHz Effective Throughput 

* 1024K RAM standard expandable to 16MB via 32Bit RAM boards 

using 256K and/or I MB RAM 

* 1,2MB 5.25 M or 1.44MB 3.5 M Diskette Drive 

* 1:1 Interleaving Dual Hard Drive/Floppy Drive controller, 

977,6 KB/SEC Caching Controller w/ESDI Configurations 

* Enhanced 101-key AT Style Keyboard 

* High Capacity 200 Walt System Power Supply 

* Real Time Clock/Calendar with 5 Year Battery 

* 80287, 80387 or Weitek Co-Processor Support 

* AMI BIOS with full MS/DOS, OS/2, XENIX, 

NOVELL, 3COM and PCNET compatibility 

* User configurable I/O timing permitting compatible operation 

with older peripherals or faster I/O for newer devices 

* 8 Slot motherboard design (5 l6Bit & 3 8Bit & 2 32Bit) 

* Medium foot print case with 5 Disk Drive bays 
Options: 

* 32KB or 64KB Cache Processor "Weitek Co-processor "Tower® Case 

* Custom configurations w/Name Brand peripheral-; of your choice 

* Compaq® Style LCD or Plasma Portable • 8MB 32Bit RAM Card 


Standard Pre-Built Configurations: 


386/25 With Hard Disk Drive, Monitor & Video Card 

^^Drivc* 

46M^2SMS 

1:1 MFM 

71Mfl ]8MS 

1:1 MFM 

110MR-2HMS 

1:1 RLL 

15Q-17MS 

11 ESDI 

1:1 ESDI 

Mono 

$2404 

£2679 

$2804 

$3459 

$3814 

EGA 

$2809 

£3034 

$3159 

$3814 

$4169 

VGA 16 bit 

$2919 

$3144 

$3269 

$3924 

$4279 

VGA/Mono 

$2684 

£2909 

£3034 

$3669 

$4044 


CRT display is courtesy of RIX Soft works,Inc. Irvine, CA. 
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Exceptional Support 


386/33 CACHE $2799 



33 MHz Clock, Zero Wait Operation 

Norton SI 45 Landmark 58.7 MHz w/32K or 64 K Cache 

1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 
Standard System Features: 

•True 33 MHz INTEL 80386-33 CPU operating with Zero Wait States 
Delivering up to 58,7 MHz Effective Throughput 

• Intel 82385-33 Cache Processor with 32K 25NS Static RAM Standard, 

Field Upgradable to 64K 

• 1024K RAM Standard Expandable to 16MB 

• 1,2MB 5-25" or 1 -44MB 3 S' Diskette Drive 

*1:1 Interleaving Dual Hard Drive/Floppy Drive Controller, 

977.6 KB/SEC Caching Controller w/ESDl Configurations 

• Enhanced 101 -key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80387 or Weitek Co-lYocessor support 

• Phoenix BIOS With Full MS/DOS, OS/2, XENIX, NOVELL, 3COM 

and PC NET compatibility 

• 8 Slot motherboard design 

• Full size case with 5 Disk Drive bays 

(Shown with Optional Full Size Tower ® Case) 

Options: 

• Custom configurations w/Name Brand peripherals of your choke 

• Weitek Co-Processor * Tower®Case ■ Factory Ram Upgrades 

Standard Pre-Built Configuration: 


386/33 With Hard Disk Drive, Monitor & Video Card 


40MEF25MS 

71 MB-1 SMS 

110MB-25MS 

150MB-17MS 

320MBT6MS 

■4'MP 17M6 


tit MFM 

1:1 MFM 

1:1 RLL 

3 IF5I33 

ME5DI 

1:1 ESDI 

Mono 

$3354 

$3579 

$3694 

$4359 

$4714 

$6399 

EGA 

$3709 

$3934 

$4049 

$4714 

$5069 

$6754 

VGA 16 bit 

$3819 

$4044 

$4159 

$4824 

$5179 

$6864 

VGA /Mono 

$3584 

$3809 

$3924 

$4589 

$4944 

$6629 


+■ Norton Si 3,0 CRT display is courtesy of RIX Soft works Jne. Irvine, CA, 



BRAND 


Your Best Choice 
for Quality Systems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-Year Warranty 


LCD PORTABLES from $1745 



286& 386 Systems 
*512K,1.2MB Drive, 
Combo Controller, 
LCD Backlit Display 
Optional EGA 
Plasma Display 


All feature: 

• 640 x 400 Backlit Supertwist LCD by TOSHIBA 


(EGA Plasma version Available) 


• Monographic & Color operating modes, EGA Optional 

• External Monitor Support- External Keyboard Port. 

• 5 expansion slots (3 long, 3 short) * 86-key keyboard, 

• Accomodates two 5.25" or 3,5" Floppy/Hard Disk Drives 

• 200 Watt 112/220 Autoswitch Power 

• Serial, Parallel, Game Port, Clock/Calendar Standard 


Standard Pre-Built Configuration: 


Portable System Processor and Drive Options 


286-12 

286-20 

386/SX-16 

386-20 

386-25 

1 Floppy 

$1745 

$1950 

$2100 

$2600 

£2900 

20MB 

$2055 

$2240 

$2390 

$2890 

$3190 

40MB 

$2175 

£2380 

$2530 

£3030 

$3330 

71MB 

$2375 

$2580 

£2730 

£3190 

$3530 

150MB 

$3125 

$3330 

$3480 

$3960 

$4280 


*386/20 and 386/25 Systems come with 1024K. 


SAVE ON NAME BRAND PERIPHERALS... .SEE OCR AD ON FOLLOWING PACES... 


To Order Call 1-800-PC BRAND 


(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 



PC Brand, Inc.954 W. Washington St, Chicago, IL.60607 Infi Fax# 312-226-6841 Int'l Voice# 312-226-5200* Open Monlhru Fix: 8am to 6pmCentral .MasterCard, 
VISA, Discover, Checks, & Approved P.O.s Accepted , Prices and specifications subject to change. Customer Service Inquiries Calk 1-80G-662-SERV BYTE 14-9 
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Shop PC Brand Today. 


LAPTOP COMPUTERS* 


MODEMS 


DISK DRIVES 


NEC 

Multispeed HD...,...,..$1995 

Ultralite w/TMB ....___._.Call 

TOSHIBA 

1000; 512K, B0C8S, 1 FDD ................... $699 

1600 BACKLIT B0C86-12, IMG, 20MB IJD,FDD ...3240 

31 OOEcaS PLASMA g0C8fi-12, 1MB, 20MB HD, FDD „_2805 

3200; EGA, 80286-12,1MB, 40MB HD, FDD...3595 

5200/40 vga, 2MB, 4omb hd, fdd, ... 6115 

ZENITH 

Supersport 286,20Meg ....... .Call 

Supersport 286,40Meg. Call 

Supersport 88, 20Meg . Call 

Other Makes and Models Call 


MONITORS * 

MAGNAVOX 

7BM623 12" Amber TTL Monochrome„ $79 

7BM749 14" VGA White Hat Screen 135 

CM8762 13" RGB (640x200) Color.230 

CM9043 13" EGA (640x400) Color......339 

9CM08214" VGA (640x480) ,31DP Color.... . 415 
MITSUBISHI 

XC-I4I0 14" EGA (640x350)....,$369 

AUM-1381 14" Diamond Scan.499 

HL6605 15” CAD Monitor.... 1295 

HL6905 19” CAD Monitor...,2325 

NEC 

Multisync 2A 14" (800x600) VGA..$499 

Multisync GS 14" Mono .....249 

Multisync 3D 14" (1024x768) ega/vga .679 

Multisync XL 19" (1024x768). 2150 

PRINCETON GRAPHICS 

Max 15 15" Multifreq. Monochrome ....$249 

Ultra 16 16” Multifreq. EGA/VGA......... 879 

Ultrasync 14" Multifreq. EGA/VGA.520 

PRINCETON PUBLISHING LABS 
MulHview 15" Full Page Monitor w/adapt..$890 
RELISYS (Top RLitrd By tnfoworld and PC World) 


RE-9513 14" VGA(720x480),31 DP Color .$369 

SEIKO 

CM1430 14" (1024x768) Multifreq.$549 

SONY 

CPD1304 14" ,25DP (1024x768)Multiscan $689 

CPD1302 13" Multiscan ......610 

CPD1320 13" (640 x 480) VGA...485 

ZENITH 

ZCM-149G 14" Flatscreen Enhanced ..$619 



A.T.L 

240DETC Internal Modem w/MNP5 .,.$165 


HAYES 

1200/2400 External...........$285/429 

PC BRAND 100% Hayes Compatible! 

1200 Baud Internal w/Bitcom ..$49 

1200 Baud External ...*..70 

2400 Baud Internal w/Bitcom...„89 

2400 Baud External..... 129 

US ROBOTICS 

Courier HST/9600. $599 


Courier V.32 96O0 Baud Ext.w/MNP5 ..889 
Courier HST Dual Standard Modem.995 


Internal Modems 


100% Hayes Compatible. Free Software! 



TAPE BACK-UP 

SPECIAL 


80/4QMB Internal Tape Back-Up" 

$279 

Uses DC2IHJ0 Series Micro Cartridges 
"When used with CMS Backup Software 


VIDEO CARDS 


ATI 

EGA Wonder...... $229 

VGA Wonder w/256K .. 315 

NEC 

1024-256... Call 

MV A 1024. Call 

PARADISE 

A u levs witch 480 EGA .....$179 

VGA+ .. 265 

VGA+ 16 16 Bit Version NEW ..299 

VGA Professional w/512K. 399 

PC BRAND 

Mono Graphics w/Printer Port ..$55 

Color Graphics w/Printer Port......49 

EGA (640x480) Autoswitch .. 135 

VGA .. 179 

VGA 16 Bit. 220 

VIDEO SEVEN 

Vega Deluxe $209 

Vega VGA... ™„255 

Fastwrite VGA ..„279 

VRAM VGA... ..450 



FLOPPY DISK DRIVES: 

360K5.25” HH Black.,.....$75 

720K 3.5” HH w/5.25" Mounting.80 

1.2MB 5,25” HH Grey ....85 


1.44MB 3.5" HH Grey w/5.25" Mounting 95 

PS/2 FLOPPY DRIVES 

CMS 5.25" 360K/PS/2 Ext.Floppy ......$199 


HARD DISK DRIVES: 

IOMEGA 

B1201 Single 5.2 5 " 20MB Int,... ...,$765 

B144J Single 5.25” 44MB Int.....,,.,..,,,995 

B244X Dual 5.25" 44MB Ext...........1995 

MINISCRIBE 

40MB 25MS M3Q53... ......$419 

71MB 18MS M3085. 595 


150MB 17MS M3180E ESDI 1 /2 Hgt ..1295 

320MB 16MS M9380 ESDI Full Hgt.1550 

640MB 16MS M9760 ESDI Full Hgt.3400 

PRIAM 

130MB 20MS ID130AT Full Height ...,$1395 
160MB 28MS ID160EC ESDI w/CNTKL 1650 
330MB 20MS ID330PS INT, for PS/2 ... 1895 
330MB 20MS ID330EC ESDI w/CNTRL 2250 


SEAGATE 

20MB 65MS ST225 w/XT Controller .,.$249 

20MB 65MSST225.. 209 

20MB 35MS ST125 w/XT Controller .,.,.299 

20MB 35MS ST125... .245 

30MB 65MS ST238 w/XT Controller .....269 

30MB 35MS ST138 .. 310 

30MB 35MS ST138 w/XT Controller.355 

40MB 28MS ST251-1 .349 

40MB 24MS ST 151.....419 

80MB 28MS ST4096 Full Height .590 

TOSHIBA 

60MB 25MS MK134 RLL ...$429 

110MB 25MS MK72 RLL....619 


156MB 23MS MK-156FA ESDI Full H fi t ,1095 

If the drive you require is not listed here please 
contact our sales department for a quote! 


TAPE BACKUPS 


60MB Archive Int. or Ext. w/Cntrl.$590 


60MB Maynard Maynstream Portable .. 889 

40MB Irwin Internal,.....415 

80MB Irwin Internal......509 

150MB Archive Internal..... .925 


PC BRAND 16Bit VGA 


Ultra Hi “performance VGA Card, computable 
w/ VGA, EGA, monochrome, and multisync 
monitors, Analog and Digital output, 
upgradable to 
512K, resolution 
to 1024x768, 
many software 
drivers 
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Save Time. Save Money. 


SCANNERS/DIGITIZERS 


Complete PC Handscannei»,. H „ m .$ 1S9 

Complete PC Half Page Scanner,.165 

Complete PC Full Page Scanner 575 

DFI HS3CKX) Plus Gray Scale Hand Scan..,..,. 219 
Hewlett Packard ScanJet Plus Call 

Microtek MSF30GG. 1785 

Microtek MSF3G0Q w/64Grey Level ..1495 

Summasketch 12X12... ....378 

Summasketch 12X18......635 


PRINTERS* 

BROTHER 

HL 8E Laser (HP LJU, HPCL)..SI 875 

EPSON 

LX810 180/30.....189 LQ510 180/60...329 


FXS50 330/88 .- 345 FX1050 264/54.445 

LQ850 330/88...Call LQ1050 330/88„..Call 
LQ950 264/88...Call LQ2550 400/108-Call 

KODAK DICONIX 

ISOPius 150/50 ..315 300WP 310/73 .439 

HEWLETT PACKARD 

Deskjet Plus «... 710 LaserJet II ........... 1720 

LASER JET ACCESSORIES 

CPI Superfont Cart, adds 150 fonts,. ,295 

CPI 1MB Memory Kit, 319 CPT 2MR Memory Kit. 549 

PRINCETON PUBLISHING 

FS-388 Postscript board .... 2250 

Adds Postscript to pour HP LASERJET! 

NEC 

P2200 170/55 ....335 P9XL 400/140 ....1030 

P5200 265/90 -.530 P5300 Wide.675 

LC890 User ....3190 LC890XL User .. 4495 
OKIDATA 

ML320 300/62 ..345 ML32I 300/62 .479 

ML390 270/90 ..475 ML391 270/90 . 655 

ML393 450/120..995 ML393C 450/120..1069 

PANASONIC (New Models Listed) 

1X80 192/38....... 189 1191 240/48.245 

1124 192/63.339 1592 220/38.419 

1595 290/51.469 1524 240/80. 545 

TOSHIBA 

321SL 216/72 ...Call 341SL Wide Carr ...Call 
351SX 360/120 .Call Express 311.Call 




NOVELL NETWORKING 


GATEWAY < PC Magazines Editors Choice) 

G/ Ethernet AT ..........$435 

G/NET...............269 

G/ Ethernet For PS/2 .....Call 

NOVELL 

4 User ELS 286 Level 1 .....,..$479 

8 User ELS Level II....939 

Advanced Netware 286 Latest Version 1850 

SET Netware 286 Latest Version .........2850 

Netware 386 Call 

Disc Coprocessor Board „..................... 379 

NE2000 Ethernet File Server Board ..—399 

NE1Q00 Ethernet Card .. ...299 

STANDARD MICRO 

PC130 Arcnet Board.. $135 

PC260 Twisted Pair Arcnet Card....130 

PC500-WS 16 Bit Work StationBoard -,.375 
PC550 FS 16 Bit Twisted Pair File Server Bd , 495 

PS110 Arcnet Board for PS/2..439 

PC500-FS 16 Bit File Server Board..._449 

ARCNET Passive Hub.. ...72 

ARCNET Active Hub. 359 

TIARA {Lowest Priced Lancards) 

Lancard/A 8 Bil 1/2 Slot Arcnet Board $89 

Lancard /A Arcnet Board for PS/2 ...279 

Lancard /E 8 Bit Ethernet Card..........199 

Lancard /E Twisted Pair Ethernet Card .......329 

8 Port Active Hub.285 

4 Port Passive Hub ....49 

WESTERN DIGITAL 

Ethercard-f- w/Novell Drivers..........$219 

Ethercard + Twisted Pair Ethernet Board..,,...319 
Ethercard + A for PS/2 .......................... «32Q 

UNINTERRUPTABLE POWER 
ELGAR 

IDS1100 1000 Watt UPS...Call 

IPS 500 Watt UPS ......Call 

PT1 

DataShield Turbo/2 625 Watt................. 595 



BRAND 


Free Freight 

30-Day Money-Back 
Guarantee 

Toll-Free Service 
and Support 

No Credit Card 
Surcharges 

We carry over 10,000 different hardware and soft¬ 
ware products. Call for prices on products not listed- 


SOFTWARE - TOP 10 


ALDUS Pagcmaker..$479 

ASHTON-TATE DBASE IV .449 

BORLAND Quattro... 149 

CENTRAL POINT PC Tools Deluxe.42 

FUNK SOFTWARE Sideways_ _42 

LOTUS 123 Latest Version........ 295 

MICROSOFT Windows 386. ,125 

MICROSOFT Word 5.0. .....205 

WORD PERFECT Word Perfect 5.0 220 

XEROX Ventura Publisher 2.0 ................479 


SERIAL MOUSE 


High Resolution t 25QDFII Microsoft Compatible 



CO-PROCESSORS/BOARDS 

INTEL 

Aboveboard Plus w/512K. ...$419 

Aboveboard Plus I/O 512K........469 

Inboard 386 for PC w/IMB......595 

Inboard 386 AT...............859 

8087-2 «..._..... 139 8087-1......189 

80387-16 . 369 80287-10 .259 

80387-25........ 559 80387-20 .. 449 

80387-SX _359 80387-33 . 795 

^Oversized Monitors, Laser Printers, Laptops 
and Plotters are excluded from free freight. 


To Older Call 1-800-PC BRAND 


(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 





PC Brand, Inc.954 W. Washington St,, Chicago, TL-60607 [ni l Fax# 312-226-6841 lnt'1 Voice# 312-226-5200,Open Mon thru Fri :8am to 6pm Central -MasterCard, 
VISA, Discover, Checks, & Approved P.O,s Accepted. Prices and specifications subject to change. Customer Service Inquiries Call: 1-800-662-5ERV BYTE 14-9 
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When your data transmissions demand 
reliable connections, demand a Telebit 51 high¬ 
speed, dial-up modem. 

Because only Telebit modems can handle the 
critical demands of international data transfer. 
Plus deliver the precision that businesses need. 
Like transferring stock quotes—where time 
and accuracy can make the difference between 
making a killing and taking a bath. And a 
misplaced decimal point can spell disaster. 

Which is why one of the major international 
stock exchanges switched from other modems 
to a Telebit solution. Thanks to our unique 
technology they can now send crucial financial 
figures at speeds never before possible. With 
complete accuracy. 

Imagine what Telebit modems will do for you. 

On demanding business applications from 


payroll information to business 
finances. In all industries from 
construction to insurance. 

All with our full family of 
high-speed modems. 

From 9600 bps to 19,200 bps, 
including Y32. 

To improve your international 
communication and receive a free 
application brochure, call 1-800-TELEBIT 
or 415/969-3800. 


Or write: Telebit, 1345 Shorebird Way, 
Mountain View, CA 94043. 


Because no one gets the 
message through like Telebit. 
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1989. Tdebit is a registered trademark of 
Telebit Corporation. 


TRIP-BIT 

When connectivity counts. 


NEW YORK 
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HONG KONG 


SYDNEY 
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The Mailman 
Cometh 



LAN E-mail 
applications take 
different approaches 
to E-mail delivery 

I n previous columns, we've exam¬ 
ined LAN operating systems and 
the Open Systems Interconnection 
(OSI) model. But up to now we've 
been intentionally vague about LAN ap¬ 
plications and how they work. This 
month well remedy that omission by 
looking at E-mail, one of the most natu¬ 
ral and common LAN applications, and 
compare two good LAN E-mail systems, 
cc:Mail 1 s cc:Mail and Da Vinci Sys¬ 
tems' cMAIL. Both packages can run on 
many different LAN operating systems, 
including Banyan's VINES, IBM's PC 
LAN, 3 Corn's 3 +, and Novell's Net¬ 
Ware. 

Regardless of the LAN operating sys¬ 
tem on which they run, LAN mail pack¬ 
ages offer the same basic services as mail 
systems on larger hosts—the same ser¬ 
vices you find today on BIX or MCI 
Mail, or in a mainframe mail package. 
But you can do more than send and re¬ 
ceive messages. You can create and 
maintain mailing lists, reply to mes¬ 
sages, forward messages, and file impor¬ 
tant messages for later use. 

The main differences between micro- 
computer-based mail systems and their 
earlier counterparts lie in the interface 
they provide. While earlier packages 
were typically line-oriented, microcom¬ 
puter-based mail systems offer full¬ 
screen interfaces. 

Where the Mailboxes Are 

To provide its services, every E-mail 
package must face three main issues: 
how to store messages, how to deliver 
them, and how to keep them secure. 
There are two main approaches to 


message storage: distributed and central¬ 
ized. A distributed mail system is much 
like the one that brings mail to your 
home; the mail comes to you. A central¬ 
ized system is more like a post office 
box; all the mail is in individual com¬ 
partments at a centralized location, and 
you have to go there to get it. 

cc:Mail follows the centralized ap¬ 
proach. It stores all the messages for a 
LAN and its users in a single database 
file. That file must reside in a location 
that is accessible to all those users, such 
as on a dedicated server. 

cc:Mail manages that file in the same 
way that a multiuser database would. It 
uses DOS file- and re cord-locking prim¬ 
itives, which the underlying LAN must 
support, to let many users read from and 
write to that file concurrently. cc:Mail 
does not talk directly to NetBIOS or any 
other lower level. 

In addition to the central message file, 
cc:Mail maintains, in the same location, 
a pointer file for each user. Each record 


in a user's pointer file contains one logi¬ 
cal pointer into the message file for each 
of that user's mail messages. cc:Mail 
also uses record-locking primitives to 
manage these files, because many users 
could need the same pointer file simul¬ 
taneously. For example, user A could be 
reading messages while user B is sending 
him or her a new message. Both would 
need access to the same pointer file at the 
same time. 

Perhaps the biggest advantage of cen¬ 
tralized message storage is that it can re¬ 
duce the space that mail messages con¬ 
sume. A system with centralized storage 
needs to store only one copy of each mes¬ 
sage, even if that message was sent to 10 
different people. Instead of 10 full 
copies of the message, a single copy 
exists in the central file, with a pointer to 
it in each of the 10 users' pointer files. 

The drawback to this approach is that 
it brings with it all the concurrency prob¬ 
lems of any multiuser database. If too 

continued 
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many users try to read from and write to 
the central file simultaneously, for ex¬ 
ample, performance can suffer. 

The Distributed Approach 

The eMAIL package, by contrast, takes 
a more distributed approach. Tt still has a 
central “ mail room’' directory—usually 
\ EMAIL \ MAILROOM on the server— 
where it stores messages awaiting deliv¬ 
ery. It uses that mailroom, however, only 
as a staging place. Before a user ever sees 
a message, eMAIL moves it from the 
mailroom to a file in that user's own mail 
directory. Each user’s mail directory 
contains one file for each of that user’s 
messages. 

The mail directories for all users typi¬ 
cally reside in a central place; by default 
they are subdirectories of \EMAIL\ 
MAILBOX on the file server. They do 
not, however, have to be there. You can 
move your own mail directory wherever 
you want. 

This approach can consume more 
space than cc;Mail’s message database; 
sending a message to 10 users creates 10 
copies of that message, one in each re¬ 
cipient’s mail directory. It is simpler to 
implement the distributed approach, 
however, because it requires only file- 
locking operations. Record locking is 
not necessary because each file contains 
only one message, eMAIL also does not 
require NetBIOS. All it needs is the abil¬ 
ity to share and lock the mail files. 

By requiring only file-locking opera¬ 
tions, eMAIL can work on some low-end 
LANs, such as LANLink from The Soft¬ 
ware Link, on which cc:Mail and other 
mail systems can’t run. 

Special Delivery 

In addition to storing messages in a par¬ 
ticular way, a mail system must have a 
way to get those messages to their storage 
locations. Many minicomputer and 
mainframe mail systems use a single- 
server process to solve this problem. 
That process manages the mail in much 
the same way that a database server man¬ 
ages a central database, LAN mail sys¬ 
tems, however, typically avoid the single 
mail server process, primarily because 
of a desire for portability. 

A central mail server would have to 
run on a central machine, which on a 
LAN could be executing any of several 
different LAN operating systems. LAN 
mail vendors would have to write one 
mail server for each LAN operating sys¬ 
tem that they wanted to support. While 
some mail vendors are considering this 
approach, it could be expensive. They 
would have to write different mail 


IS DISCUSSED 


cc:Mail LAN Package 3,0 

25-mailbox, one-server license 
{includes DOS user 

interface)..$695 

Unlimited additional mailbox 
license for same server...... .$595 

Macintosh user interface.$495 

cc:Mail, Inc. 

385 Sherman Ave. 

Palo Alto, CA 94306 
(415) 321-0430 
Inquiry 1079, 

eMAIL 

Five-user, one-server license 
With DOS user interface .,$295 
With Microsoft Windows 

user interface.-.,,.$445 

Unlimited user, 
one-server license 
With DOS user interface ..$995 
With Microsoft Windows 

user interface _,,$1195 

Da Vinci Systems Corp. 

P.O. Box 5427 
Raleigh, NC 27650 
(919) 839-2000 
Inquiry 1080. 


servers for the very different architec¬ 
tures of such LAN operating systems as 
NetWare, Microsoft’s LAN Manager, 
VINES, and CBIS’s Network-OS. 

Minicomputers and mainframes also 
have the advantage that interprocess 
communication between the mail server 
process and the message sender is usu¬ 
ally straightforward. On a LAN, how¬ 
ever, interprocess communication be¬ 
tween the mail server machine and the 
sender’s machine requires more network 
services than simple file and record lock¬ 
ing. By requiring interprocess communi¬ 
cation, a mail vendor would stop its prod¬ 
uct from being able to work on many low- 
end LANs. 

Instead, all the LAN mail systems that 
we’ve encountered avoid the mail server 
process and make each user act as his or 
her own mailman. 

In eMAIL, a “dispatcher” delivers 
each user’s mail. When you run the 
eMAIL program, it automatically starts 
up the dispatcher executable file (by de¬ 
fault, DSDISP.EXE) as well. When you 
want to send a message, the main eMAIL 
program hands that message to the dis¬ 
patcher for delivery. The dispatcher also 
gets your incoming mail. 

Da Vinci Systems delegated all of 
eMAIL’s mail delivering and receiving 
to a dispatcher program to insulate the 


main program from having to deal with 
the peculiarities of various mail systems. 
This makes it possible to provide differ¬ 
ent dispatchers for different mail sys¬ 
tems. Da Vinci Systems offers a version 
of eMAIL whose dispatcher uses No¬ 
vell’s MHS (for Message Handling Ser¬ 
vice) to store messages. 

Regardless of the dispatcher you use, 
the main program stays the same. In 
terms of the OSI model, the main pro¬ 
gram operates at the application layer, 
while the dispatcher works at the presen¬ 
tation layer. By so segmenting these two 
programs. Da Vinci Systems will be able 
to provide an eMAIL dispatcher that di¬ 
rectly communicates with mail systems 
that obey the X.400 mail standard when 
such systems become more widespread, 
cc:Mail also makes each user’s mail 
program deliver that user*s messages, 
but it integrates the mail delivery ser¬ 
vices tightly with the main user program. 
The mail program places mail messages 
directly into the central mail database; 
the user-interface part of that program is 
essentially a front end to a dedicated 
database application. While cc:Mail can 
also link its package to X.400 hosts, this 
design will force the firm to use an 
X.400 gateway to establish such con¬ 
nections. 

Mail Fraud 

The final major problem confronting 
every E-mail system is how to keep mail 
messages secure. Every user’s mail 
should be safe from tampering. 

The need for such security is one of 
the main reasons why mail systems on 
larger hosts use a central mail agent. 
Without such an agent, every user must 
have at least write access to the mail file 
to be able to send messages. With a cen¬ 
tral mail process, only that process needs 
to have write access to the mait file. 
Because cc:Mail uses a single-mes¬ 
sage database, each user must have both 
read and write access to that database 
file. cc:Mail encrypts its database so that 
users cannot easily read the messages in 
it, but there’s no foolproof way to stop a 
malicious user from modifying that file. 

cc:Mail does prevent users from delet¬ 
ing that file if the underlying LAN oper¬ 
ating system offers appropriate file pro¬ 
tections, such as those that NetWare 
provides, cc:Mail’s main way of protect¬ 
ing the message database is a simple one; 
It hides the mail files so that they don’t 
show up in directory listings. 

eMAIL’s individual mail files make 
for a more secure system. When a user 
sends a message, his or her dispatcher 

continued 
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RASTER THAN THE AVERAGE BEAR 


Are you asking yourself what a bear has 
to do with super speed, remarkable 
resolution ana fabulous colors? We did, 
too. How can anyone bear to work with 
less than incredible speed, we asked 
ourselves. How can anyone bear to 
work without 


Bear to work 
with less than 
256 spectacular colors? 

We got so beared out, we 
decided to share one with 
you. Along with the bear facts about 
ATI's award-winning board. 


extraordinary 

resolution? 



Such as: 

• high resolution 800x600 and 
1024x768 graphics 

• fast 16-bit bus support 

• 100% register-level compatible 
in VGA* EGA*, CGA* MDA®, 
and Hercules® modes 

• analog and digital monitor support 

• easy, switchless installation 

• high resolution and 132 column drivers 

• Microsoft® compatible bus mouse and 
mouse port included 

• available in 256K and 512K versions 

Oh, and bear this in mind - when it 

comes to VGAWONDER ®, you'll be 

getting a honey of a price! 


Regtiaied irafetnofls are ai fefcwi. ATI, \/GfiWQNDEF - ATI TInc j ftVnnn+1 - Cotf-, Hptruin - HwcuU Comurte? lw. ; VGA, EGA, CGA, MflA !ntertwh»d habeas Maitmes Gap. 
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For more information, 
contact your supplier or 

ATI Technologies Jnc. 
3761 Victoria Park Avenue 
Scarborough, Ontario 
Canada Ml W3S2 
Teh (416) 756-0718 
Fax: (416) 756-0720 



Technology you can Trust . 
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New! Real-Time 
Monitoring k Control 


Only 

*195 

VI5A/MC/ 

AMEX 

accepted. 

Software 

additional. 


SOLOS'! 

PERSONAL CONTROL COMPUTER " 



TMI, inc, 

4000 Kruse Way Place, 2-120 
Lake Oswego, OR 97035 
FAX (503) 635-3004 
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program puts that message in the central 
mail room directory. If there are no other 
messages in the mail room for that user, 
the dispatcher creates a file whose name 
is a hash value plus the extension ,CNT. 
The hash value comes from a mailroom 
file, NAMES.DAT, that contains an 
eight-character hash value for each user. 
Each user’s .CNT file contains the num¬ 
ber of messages for that user. The dis¬ 
patcher encrypts the message itself and 
then stores that message in another file 
whose name is the same hash value plus 
an extension that indicates the message's 
number. eMAIL can also send a notifi¬ 
cation to the recipient’s screen that a new 
message has arrived. 

When the recipient starts eMAIL, his 
or her dispatcher program checks if there 
is any mail in the mailroom. If messages 
are waiting, the dispatcher gets the mes¬ 
sage files, decrypts them, changes them 
into a form suitable for viewing, and 
moves them to the user’s mail directory. 
This design ensures that only the owner 
of a mail file needs to have any access to 
that file. Each user’s dispatcher, of 
course, must also be able to write into 
and read from the mailroom directory. 
eMAIL can limit, where possible, the 
dispatcher’s rights to just those two. On 
NetWare, for example, each dispatcher 
receives only create access, not full 
write access, to the mailroom directory. 
Which users have read access to the 
mailroom is not a problem because the 
messages are encrypted. 

Beyond the Basics 

We’ve only scratched the surface of the 
many features that these two products of¬ 
fer. Both, for example, can use gateways 
to transfer mail to other LANs. 

cc:Mail in particular excels at envi¬ 
ronments with many LANs and many 
different LAN architectures. It comes in 
both Macintosh and PC versions; Mac 
cc:Mail stations need only be able to ac¬ 
cess the same message and pointer files 
on the server. cc:Mail also can use gate¬ 
ways to link to other mail systems, such 
as Western Union’s EasyLink, IBM’s 
PROFS, and Digital Equipment Corp.’s 
mail systems. ■ 


Mark L , Van Name, a BYTE consulting 
editor p and Bill Catchings are indepen¬ 
dent computer consultants and freelance 
writers based in Raleigh, North Caro¬ 
lina. You can reach them on BIX as 
"mvanname *’and **wbc3, ” respectively. 

Your questions and comments are wel¬ 
come , Write to: Editor , BYTE, One 
Phoenix Mill Lane, Peterborough , NH 
03458. 



menu-driven, Easy-to-use 
Stand-Alone computer 

The stand-alone SOLUS™ computer 
connects to an IBM PC’s RS-232 
port, and provides 36 digital/analog 
I/O channels. 

Menu-driven operation and a 
large graphics library make it easy 
to create monitoring and control 

applications. Use 
modems to remote 
locations. And 
daisychain up 
to 256 SOLUS 
computers. 

For details or 
to order, call 
toll-free, 

(800) 247-5712 

In Oregon 
(503) 635-3966 



386SX Performance IS as Easy as 7T 


Upgrade to 386SX Power with 
2 MB Ram for only $795,00! 


* Fits XT, Baby or Full AT’s and Towers 

* 387SX and Shadow BIOS Support 

* Your choice of Award™ or Phoenix™ BIOS 

* SXD (4 MB DIP) or SXS (8 MB SIMM) model 

* Three year parts & labor warranty 

* 45 day trial offer period 

* 386DX motherboards, RAM, Drives, Cases, P/Ss, 
and Add-in Cards 

* Custom full systems ARE available 


Information: 804-978-3917 


four Best Value in Motherboards Since 1983 


1030 Earlysville Forest Drive, Eartysville, VA 22936 
Fax: 604-978-3906 Orders: 000-666-9248 

Visa, MC and AMEX Accepted 


© 1983 P! Gompurtw Corp. 
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The Activator - Natural Selection 
For Software Protection 



Inventor and entrepreneur 
Dick Erett explains how 
"The Activator" provides 
sane protection for your in¬ 
tellectual property. 


64T n any industry, just as in nature, the 
X. process of natural selection raises one 
solution above another. Natural selection is 
the most elegant of engineers. 


in the area of software protection The 
Block has been selected by the market¬ 
place as the solution that works. Over 
500,000 packages are protected by our 
device. 


By removing protection from the 
magnetic media we remove the constraints 
that have plagued legitimate users. 

They simply attach our key to the 
parallel port and forget it. It is totally 
transparent, but the software will not run 
without it. 

A New Technology For 
Software Protection 

Our newest model. The Activator, builds 
on our current patented design, and 
establishes an unprecedented class of 
software protection. 


For the past 4 years our philosophy has 
been; ‘You have the right and obligation to 
protect your intellectual property .' 

A New Ethic For Software 
Protection 

In allowing end-users unlimited copies 
of a software package and uninhibited hard 
disk and LAN operation. The Block has 
created a new ethic for software protec¬ 
tion. 



We have migrated and enhanced the 
circuitry of The Block to an ASIC (Appli¬ 
cation-Specific Integrated Circuit) 
imbedded in The Activator, 

This greatly improves speed and 
performance, while reducing overall size. 
Data protection can also be provided. 

Programmable Option 

The Activator allows the software 
developer the option to program serial 
numbers, versions, or other pertinent data 
known only to the developer, into the 
circuit, and access it from the program. 

Once you program your pan of the 
chip, even we have no way to access 
your information. 

The ASIC makes emulation of the device 
Circle 265 on Reader Service Card 


virtually impossible. It also presents 
an astronomical number of access 
combinations. 

Full 100% Disclosure 

Since The Activator is protected by our 
patent we fully disclose how it works. 
Once you understand it, endless methods 
of protection become evident. 

Just as no two 
snowflakes are the 
same, no two im¬ 
plementations of 
The Activator 
are identical. 

And like the 
snowflake the 
simplicity of 

The Activator is its greatest beauty. 



We never cramp your programming style 
or ingenuity. Make it as simple orcomplL 
cated as you desire. 


Let us help safeguard whafs rightfully 
yours. Please call today for additional 
information or a demo unit. It's only 
natural to protect your software T 


1-800-333-0407 ext.105 

In Connecticut 203-329-8870 
Fax 203-329-7428 



oftware 
ecuntjj me. 


870 High Ridge Road 
Stamford, CT 06905 


Unlimited Copies* Programmable • No Batteries • Small Size* Fast • Patented • Data Protection 











Product Focus ■ Multiuser Operating Systems 



Mainframe-style 
connectivity 
challenges LANs 


Howard Eglowstein 
and Stanford Diehl 


N ow that the 803 86 micropro¬ 
cessor, with its virtual 8086 
mode, can supply the neces¬ 
sary horsepower, multiuser 
systems are emerging from hibernation. 
They're more compatible with DOS than 
ever before, loaded with new features, 
and ready to challenge LANs. 

Multiuser operating systems that re¬ 
place or extend MS-DOS aren't new, but 
they have caught on only recently. In the 
past, available hardware could not handle 
multiple DOS sessions effectively, and 
many users found the notion of a shared 
CPU unacceptable* 

Those barriers are breaking down. In¬ 
creasingly, users join microcomputers in 
LANs to pool hardware, software, and 
information. An irony not lost on the 
vendors of multiuser operating systems is 
that LAN connectivity emulates capabil¬ 
ities that are intrinsic to a multiuser 
system* 

Products for this focus all emulate 
DOS as their primary function and sup¬ 
port standard DOS applications on stan¬ 
dard serial terminals. We evaluated four 
such systems: 386/MultiWare from Al¬ 
loy Computer Products, Concurrent 
DOS from Digital Research, PC-MOS 
from The Software Link, and VM/386 
from Intelligent Graphics (see table l). 
We configured each system much as 
you'd configure a LAN and ran the same 
performance tests we use with LANs 
(see "Battle of the Network Stars,” July 


The Multiuser 
Solution 


BYTE)* In addition to evaluating the sys¬ 
tems on their own merits, we assessed 
how they are and are not appropriate sub¬ 
stitutes for a LAN* 

Variations on a Theme 

To appreciate the benefits of a multiuser 
system, it helps to understand how multi¬ 
tasking, multiuser, and network environ¬ 
ments differ. Multitaskers can load sev¬ 
eral programs into memory and rapidly 
switch from one to another. The simplest 
form of multitasking under DOS is the 
TSR utility program. Such programs— 
Borland's SideKick is a noted example- 
lie dormant in memory until activated by 
a hot key* More sophisticated multi¬ 
taskers, such as Microsoft Windows and 
Quarterdeck's DESQview, can run sev¬ 
eral programs concurrently. You can, for 
example, perform a lengthy database 
search as a background task while editing 
a document in the foreground. 

With a TSR utility program, you could 
even run two word processors at the same 
time, but under a multitasker, they would 
have to take turns using the screen and 
keyboard* It would be great to connect a 
second screen and keyboard to the sys¬ 
tem and let two users work at once* 
That's where multiuser operating sys¬ 
tems come in. These systems are multi- 
taskers that have the added capability to 
assign an external terminal to each pro¬ 
gram. 

A single 80386-hased computer, sim¬ 
ple cabling* and standard terminals can 
do much the same job as a LAN. A LAN 
just gives separate computers common 
resources like disk drives and printers. 
But that requires sophisticated control 
mechanisms to prevent the multiple 
copies of DOS—one per workstation— 
from fighting over resources that each 
thinks it owns exclusively* 

The multiuser solution is naturally su¬ 
perior to a LAN in this respect. A single 
operating system is in charge* It owns 
and can effectively manage the resources 
made available to multiple users. 


Of course, there's always a catch* 
When you're not using the disk system, 
you're using the CPU. On a LAN, each 
user has his or her own CPU* The multi¬ 
user environment requires that you share 
the CPU with a number of other users, 
perhaps as many as 24. Simple math tells 
you that a 25-MHz processor split 25 
ways would be, from a user's perspec¬ 
tive, a 1-MHz processor* Happily, the 
performance is much better than that, 
thanks to the creative efforts of software 
designers. 

A multiuser system isn't the answer 
for a group of software developers who 
need to test programs on real DOS ma¬ 
chines, not virtual DOS tasks* Nor is it 
suitable for a group of high-powered fi¬ 
nancial analysts who run lots of CPU-in- 
tensive simulations. It may work well, 
though, for an office in which the mix of 
applications tends toward word process¬ 
ing and data entry. Here, a network may 
be overkill* Rather than giving everyone 
an XT- or AT-class machine to do word 
processing or database management, it 
might be better to invest in one expensive 
80386 system and use terminals and 
multiuser software to turn it into a flock 
of virtual 8086s. 

There's no reason why your multiuser 
workgroup can't peacefully coexist with 
a LAN. If the 80386 host computer is 
connected to a LAN* all the users it sup¬ 
ports automatically share the LAN re¬ 
sources that are available to the host. 
Moreover, multiuser systems typically 
deliver multitasking at the terminal end, 
so you're not forestalling that option, 
either. 

The Science of Multitasking 

The host computer in a multiuser envi¬ 
ronment works much harder than the file 
server on a LAN. The file server pro¬ 
vides a common file system, but it leaves 
the individual workstations to do their 
own computing. The multiuser host, on 
the other hand, divides its time among all 
the users it supports; it actually runs 
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their applications. It must also provide 
DOS services to each user, 

DOS is a nonreentrant operating sys¬ 
tem, When a DOS function is in prog¬ 
ress , you can't interrupt it and execute 
another. To transform DOS into a multi¬ 
user system, you must do one of two 
things; make DOS reentrant, so that 
multiple users can share its code concur¬ 
rently, or arrange for each user to get his 
or her own private copy of DOS. 

POMOS and Concurrent DOS adopt 
the former technique. They replace DOS 
and the BIOS with code that is fully re¬ 
entrant. VM/386 takes the other tack—it 
gives each user a copy of DOS and the 
BIOS. 386/MultiWare combines the two 
strategies—tasks share a reentrant BIOS, 
but they have their own copies of DOS 
(well, for the most part; a small part of 
DOS is shared). 

Which technique is best? PC-MOS 
and Concurrent DOS require less mem¬ 
ory for each task, but software compati¬ 
bility depends on the correctness of their 
rewritten DOS functions. VM/386 and 


386/MultiWare need more memory for 
each task, but those tasks run under gen¬ 
uine DOS, 

Despite these differences, all the sys¬ 
tems ultimately do the same thing. A 
multitasking kernel allocates a blob of 
memory for each task. It cycles through 
the list of tasks, mapping task data into 
active memory and passing control to the 
task for a discrete time slice. When an ap¬ 
plication's time is up, the kernel regains 
control and passes it to the next program. 

Operating systems handle this task- 
switching in subtly different ways. Those 
that give each task lots of tiny slices ap¬ 
pear to run more smoothly than systems 
that let each task run a little longer, but 
they accomplish somewhat less total 
work because they spend more lime 
switching. With any of these systems, 
you can tune the time slice (and associ¬ 
ated task priority) to maximize through¬ 
put for your mix of applications. 

Time slices are integer multiples of 
some basic unit of duration, PC-MOS 
uses the standard system clock tick of 55 


milliseconds. Each task's slice is 1 tick 
long, and each task normally executes 
with equal priority. There are 18 ticks in 
a single second; with five tasks active, 
each task can therefore expect to get 
three or four slices. Concurrent DOS 
uses a system tick of 16% ms. With five 
active tasks, each gets 12 slices per sec¬ 
ond. The system does the same amount 
of total work (minus any switching over¬ 
head) but appears more responsive. 
VM/386 provides time slices in 1-ms in¬ 
crements, the minimum slice being 6 ms. 
Its System Resource Manager dynami¬ 
cally allocates time slices as a function 
of task activity. In this respect, VM/386 
is self-tuning. 386/MultiWare uses an 
18-ms time slice. 

Each operating system lets you tailor 
the memory allotted to each program. 
You need 640K bytes to 1 megabyte (de¬ 
pending on the system) for each full 
640K-byte application that you plan to 
run. You can, of course, allocate smaller 
pieces for programs that don’t need 
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640K bytes. All the systems we tested ex¬ 
cept for 386/MultiWare allocate the 
memory in contiguous pieces as soon as 
it's requested. 386/MultiWare can take 
better advantage of the 80386 system 


page tables* It can build contiguous 
memory blocks out of memory that may 
be scattered throughout the physical ad* 
dress space, but it doesn't actually allo¬ 
cate physical memory until it's needed. 


Putting the Systems to the Test 

Our multiuser host was a Compaq Desk- 
pro 386/20 with an 80387 processor, a 
Compaq VGA card, a 135-megabyte hard 
disk drive, and 6 megabytes of memory. 


Table 1: The new breed of multiuser operating systems boasts an impressive array of features (• = 

386/Multi Ware Concurrent DOS PC-MOS 

yes; O = no). 

V M/386 

Job/task control 

Muftipie tasks on serial terminals 
(maximum no.) 

21 

10 

25 

9 

Adjustable task priorities 

Automatic 

• 

• 

• 

Text windows (multiple on-screen) 

O 

• 

O 

O 

Administrative functions from any terminal 

• 

o 

• 

O 

Reboot task from the terminal 

# 

o 

o 

• 

Environmental 

DOS replacement 

O 

• 

• 

O 

DOS add-on 

• 

o 

o 

• 

Works with DOS version 

3.30 and up 

3.0 and up 

3.0 and up 

3.0 and up 

Full set of DOS utilities 

O 

• 

• 

O 

RAM disk support 

• 

• 

• 

• 

EMS support 

O 

• 

• 

To 4 megabytes 

Disk cache 

64 K to 1 megabyte 

O 

Available memory 

32K up to 

Virtual serial ports 

• 

o 

O 

available memory 

O 

Maximum partition size (K bytes) 

640 

640 

590 

640 

Security 

File system security (no. of levels) 

o 

3 levels 

26 classes 

O 

Supervise other remote tasks 

0 

• 

• 

O 

Separate start-up for each user 

m 

• 

• 

• 

Ctrl-Alt-Del protection 

m 

Optional 

O 

• 

Resource locking 

m 

O 

O 

O 

Hardware protection for COM ports 

• 

O 

o 

• 

Host system compatibility 

Runs on 8088 machines 

0 

o 

• 

o 

Runs on SG286 machines 

o 

0 

• 

0 

N et work-corn pat i ble 

• 

• 

• 

• 

N et B1 OS- compati bl e 

0 

0 

• 

o 

CP/M and CP/M-86 file compatible 

o 

• 

0 

0 

Miscellaneous 

Print spooling 

• 

• 

• 

• 

Supports local printing at workstation 

• 

* 

• 

• 

Inter terminal messages 

• 

o 

o 

0 

Programmable function keys 

o 

• 

o 

0 

Remote program execution 

• 

o 

o 

o 

Multiuser access 

Allows terminals on COM 1 and COM2 

o 

• 

• 

o 

PCTERM terminal support 

• 

• 

• 

• 

Other terminal support 

0 

• 

• 

0 

Maximum terminal baud rate (bps) 

38.4 

38-4 

3Q.4 

36 4 

Log-in from a modem 

• 

• 

• 

O 

Log-in password 

• 

o 

• 

• 

Supports direct or high-speed video 
terminals 

o 

• 

• 

o 
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M ultiuser DOS systems work best 
with PCTERM terminals. Un¬ 
like standard terminals such as the VT- 
100, these terminals have standard 84- 
or 101-key IBM PC keyboards complete 
with Home, End, PageUp, and Page¬ 
Down keys. PCTERM terminals sup¬ 
port the same escape sequences that 
control conventional terminals and ex¬ 
tend these codes to control attached 
mice and printers. But what makes them 
different is that they transmit PC-com¬ 
patible scan codes rather than ASCII 
characters. 

Normally, you don’t need to be aware 
of the PCTERM/ASCI I distinction un¬ 
less you’re accessing your multiuser 
system remotely. Modem access is a 
natural extension of the multiuser envi¬ 
ronment. You connect an auto-answer 
modem to one of the host's serial ports, 
dial in from a terminal or terminal emu¬ 
lator located elsewhere, and voila—you 
have access. There’s just one catch. If 
the dialing modem is Hayes-compat¬ 
ible, you’ll have to make the connection 
in an ASCII emulation and then switch 
to PCTERM. 

By the way, this method of remote ac¬ 
cess is simpler than the LAN equiva¬ 
lent. On a LAN, you normally have to 
dedicate a local workstation as an “ac¬ 
cess server.” It runs Carbon Copy, PC- 
Anywhere, or an equivalent program 
that can route the workstation’s key¬ 
board and screen activity through a se¬ 
rial connection to a remote user. With a 
multiuser system, you don’t need to 
dedicate a terminal to achieve the same 
result—just a modem. 

Wyse Technology provided us with 
samples of the WY-60, the WY-150, 
and the WY-99GT. All three support 
PCTERM and a cornucopia of conven¬ 
tional terminal emulations. The WY- 
99GT also provides Hercules graphics- 
emulation modes for those operating 


systems that can use it. Both PC-MOS 
and 386/MultiWare provide WY-99GT 
drivers. Link Technologies sent us its 
MC5, which, like the Wyse terminals, 
supports speeds of up to 38.4 kilobits 
per second. Kimtron supplied two KT- 
70 terminals. These offer a standard AT 
keyboard but go only as fast as 19.2 
kbps—a little slow for screen-intensive 
applications. Of the bunch, we favored 
the WY-60 for its nice bright display 
and the WY-150 for its superior screen 
speed and low price—it’s the cheapest 
terminal we tested. 

Multiuser operating systems connect 
their terminals through serial ports on 
multiport cards. The PC normally sup¬ 
ports two serial devices, called COM1 
and COM2. A multiport card extends 
that support to a larger number of de¬ 
vices. You can get four, eight, or more 
serial ports on a single card. Because 
these cards are nonstandard, you’ll have 
to buy one that is supported by the oper¬ 
ating system you choose. 

PC-MOS supports the Maxpeed 
card, available through your PC-MOS 
value-added reseller. It’s easy to install 
and to connect to terminals. The Max- 
peed is currently available only for AT- 
bus computers. 

Alloy’s 386/MultiWare requires one 
or more IMP cards, available in both 
two- and eight-user configurations for 
either the AT or Micro Channel bus. 
Concurrent DOS and VM/386 support a 
wide variety of multiport cards. We 
used an eight-user Arnet Multiport-8, 
also available in a four-user configura¬ 
tion, to test both systems. 

If you choose PC-MOS, Concurrent 
DOS, or VM/386, you can also opt for 
one of the high-speed graphics termi¬ 
nals. These connect by way of fiber 
optics or a direct bus connection and 
provide full color graphics on the work¬ 
station. 


We used standard terminals from Wyse 
Technology, Link Technologies, and 
Kimtron, connected to multiport serial 
cards specified by the software vendors 
(see the text box “Terminals and Multi- 
port Boards” at right). We reformatted 
the hard disk drive and installed the soft¬ 
ware according to the manufacturer’s in¬ 
structions. All relevant system param¬ 
eters remained in their default 
conditions, including time slicing, key¬ 
board control, and disk caching. 

To gauge the systems as LAN alterna¬ 
tives, we used the same test suites fea¬ 
tured in our July LAN Product Focus, 
“Battle of the Network Stars.” The sys¬ 
tems performed file I/O, DOS COPY, 
and database operations while subjected 
to increasing load. Figures 1 through 4 
show the results of our network-oriented 
tests. For comparison, we’ve included 
the results for two LANS—3Com’s 
3+Share, which has average perfor¬ 
mance (at a per-user cost that’s compara¬ 
ble to that of the multiuser systems), and 
Novell’s NetWare, an excellent per¬ 
former (though far more expensive). In 
general, the multiuser systems are faster 
than 3 + Share but slower than NetWare. 

Of course, these systems don’t just 
provide a shared file system; they supply 
processors, too. So we tested each sys¬ 
tem’s virtual 8086 tasks as single-user 
machines. We ran the standard BYTE 
low-level and application benchmarks 
from the host, in the presence of a con¬ 
stant load produced by two additional 
tasks running file I/O tests in the back¬ 
ground. Figure 5 shows the results for 
these low-level and application tests. 
Here, Concurrent DOS outperformed 
the pack. We ran into a few incompatibil¬ 
ities, though. Because 386/MultiWare 
didn’t support the 80387 numeric copro¬ 
cessor, we couldn’t run the low-level 
FPU test with it. And VM/386 didn’t 
successfully complete our string-move 
benchmark, so we can’t include its CPU 
index. 

The testing procedure also gave us a 
good chance to evaluate the systems’ 
ease of use, ease of installation, and re¬ 
sponsiveness. PC-MOS proved hardest 
to install. We had to format the hard 
disk, manually create a complicated 
CONFIG.SYS file, and sort through a 
fair amount of detailed documentation. 
We wished the manual had documented a 
sample installation. But for any of these 
systems, you have to do more than just 
boot from a floppy disk and type COPY 
A:*.* C:. The operating system needs to 
know the I/O address of your interface 
card, the amount of free memory you 
have, the type and data transfer rate of 


each terminal, the size of your cache, 
and so on. The procedure is not much 
different from that of a LAN. 

We found both VM/386 and Multi- 
Ware extremely easy to use, while PC- 
MOS suffered from an especially steep 
learning curve. Once you find your way 
around PC-MOS, though, it is quite flex¬ 


ible. PC-MOS’s best performance comes 
from careful tweaking of a task’s system 
parameters, and its command-line inter¬ 
face makes that customization easy for 
an experienced administrator. VM/ 
386’s relatively short time slices make 
for a responsive system—it keeps up with 
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Multiuser Performance Results 


Database applications 



Figure 1: Multiuser performance on our network-based 
database test , The graph also depicts how much 
degradation you might expect from each system. PC-MOS 
outperforms the others when unloaded, but 386/Multi Ware 
holds up to increasing loads. 


File I/O read 



Figure 3: Accessing the file system. Again, PC-MOS 
displays strong single-user performance, but it degrades 
quickly « 


DOS read and write 



Figure 2: DOS operations. VM/386 and 386/MultiWare 
operate under DOS , while Concurrent DOS and PC-MOS 
are DOS replacements. 


File I/O write 



Figure 4: Writing to a file. The multiuser systems stack up 
very well against the networks when performing file I/O 
tasks. 


f PC-MOS Concurrent DOS 386 
\ 3+Share HI NetWare 


m VM/386 Wm 386/Multi Ware 
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(a) Low-level Indexes 


(b) Application indexes 



386/Multi Ware 



N/A 







Concurrent 

DOS 


PC-MOS 


-——- 

i— 


V M/386 



1.0 2.0 3.0 


H CPU 
IH Disk 


LZl FPU 
■ Video 


CJ XyWrite ill Lotus 1 -2-3 
ET] dBASE L-.l Compiler 


Figure 5: (a) Loaded low-level benchmarks. We loaded each system by running a 
file I/O hop at two terminals. The host then ran the low-level tests. 386/Multi Ware, 
which does not support a coprocessor, lacks an FPU index. VM/386 did not 
negotiate our string move tests, so it did not register a CPU index, (b) Loaded 
application benchmarks. Again , we loaded each system with two active tasks . 
Concurrent DOS consistently displayed superior performance. 386/MuliiWare would 
not run our copy-protected version of Lotus 1-2-3. 


keystrokes, even under heavy loads. And 
because VM/386 adjusts task priorities 
automatically, a task that needs CPU at¬ 
tention will get it. The other systems 
didn't do so well when heavily loaded; at 
times we experienced delays of several 
seconds. 

The most exciting aspect of multiuser 
systems is their power to exploit the in¬ 
creased processing power of the 80386 
processor without sacrificing the com¬ 
patibility of DOS. But users who expect 
to load their present programs onto the 
host drive and happily run them may be 
disappointed. PC-MOS ran Xy Write 
Plus 3.52 sporadically. Concurrent DOS 
flunked Excel 2.0. Multi Ware failed to 
run Lotus 1-2-3 release 2.01 unless we 
installed it from real-mode DOS, and 
only VM/386 successfully launched 
Windows 2.03. They all ran SideKick 
Plus as long as each terminal retained its 
own directory and files. We saw some 
peculiar anomalies and even a few spec¬ 
tacular crashes. 

Compatibility with the standard disk 
devices on our Compaq Desk pro 386/20 
was excel lent. Each of the operating sys¬ 
tems was able to read from and write to 
any disk we placed in the 1.2-megabyte 
disk drive, with only one exception— 
Multi Ware failed to read the copy-pro¬ 
tected Lotus 1-2-3 disk. Other devices 
we tried didn't work as well. If you have a 
CD-ROM drive or some other uncom¬ 
mon device, check with the vendor for 
specific compatibility. We achieved 
mixed results with a Bernoulli drive and 
a CD-ROM player. 

386/MuItiWare 

Multi Ware was the easiest system to in¬ 
stall. Alloy's IMP-8 multiport adapter 
card is a full-length card with one large 
connector on the rear panel. We installed 
the card and then attached a short cable 
to a panel with 16 serial ports—eight for 
terminals and eight for devices such as 
mice and serial printers. The software 
loads as a normal DOS 3.3 executable 
file. At start-up, MultiWare automati¬ 
cally finds and self-tests the interface, 
determines the baud rates of the termi¬ 
nals, and runs the start-up files at each 
workstation. 

To add a new workstation, you fire up 
the MultiWare administrative program 
and enter a name for the workstation; 
MultiWare does the rest. It has three 
levels of user privilege. A supervisor can 
add new users and assign passwords. 
High-level workstations get the best per¬ 
formance and the ability to create and 
switch among eight tasks. Low-level 
workstations run a single task. AU work¬ 


stations enjoy password protection. 

The Alt-F9 sequence, issued from any 
keyboard, brings up Multi Ware’s Task 
Manager. Menu-driven commands pro¬ 
vide control over disk drives, COM ports, 
messages, and users. Alt-F8 brings up 
the Task Swapper, which navigates 
among active tasks. Other tools include a 
message facility and a dispatcher that can 
execute programs on other terminals. 

As noted, MultiWare does not support 
the 80387 math coprocessor. Equally 
disturbing was our test system's inability 
to install Lotus 1-2-3 release 2.01. Our 
Lotus 1-2-3 installation runs off the hard 
disk drive after reading from a key disk, 
MultiWare was unable to read from the 
key disk; the workstation just locked up. 
Alloy suggests that some products should 
be installed from real-mode DOS before 
starting MultiWare—and that worked for 
Lotus 1-2-3. A number of text-based ap¬ 
plications ran erratically; both Xy Write 
and the Microsoft C Compiler had a cou¬ 


ple of false starts before they finally ran. 

Microsoft Windows made trouble for 
all the systems except VM/386, Win¬ 
dows is an invasive program that takes 
radical control of the system, MultiWare 
was able to start Windows on the host and 
run it for a while, but then the cursor just 
up and vanished. 

MultiWare 4 s file-system performance 
varied, depending on the type of I/O. It 
had a strong showing on the DOS COPY 
test, outperforming all the other multi¬ 
user systems and3+Share, Curiously, it 
even did better than DOS when only one 
workstation was active—probably thanks 
to its disk caching. File I/O performance 
started a tad below DOS and degraded 
quickly as the system load increased. 

But perhaps more important than the 
measured performance is a user's per¬ 
ception of system response—the way the 
keyboard responds. Despite the system 
loads, applications on a heavily loaded 
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MultiWare system still perform reason¬ 
ably. When you press a key on the key- 
board, it shows up quickly on the screen. 
It took a fair amount of loading to bog 
down MultiMate Advantage II to the 
point where it was unusable. 

Concurrent DOS 

The 80386 version of Concurrent DOS is 
the latest in a line of operating-system 
products. Concurrent DOS clearly shows 
its roots in CP/M-86 and CP/M, even 
preserving file compatibility. In fact, the 
system command files for Concurrent 
DOS carry the CP/M-86 .CMD file ex¬ 
tension. We installed our 10-user copy of 
Concurrent DOS with an Arnet Multi- 
port-8 board. Installation involved set¬ 
ting the Arnet card’s switches to the rec¬ 
ommended I/O address settings and 
following Arnet’s instructions for in¬ 
stalling the card. Two ribbon cables must 
be precisely routed in order to install the 
card (see photo 1). 

You can choose to retain DOS on your 
hard disk (and launch Concurrent DOS 
from the AUTOEXEC batch file) or to 
replace DOS so the host simply boots 
Concurrent DOS, In either case, Con¬ 
current DOS takes over the machine. It 
provides all your favorite DOS functions 
using commands that fed similar, if not 
identical, to the DOS repertoire. Where 
there are differences, they’re minor. For 


example, Concurrent DOS merges the 
DOS BACKUP and RESTORE com¬ 
mands into a single BACKUP command. 
And some of Concurrent DOS’s DOS- 
equivalent commands have menu-driven 
interfaces. 

Power users will like Concurrent 
DOS’s speed—its virtual 8086 tasks con¬ 
sistently outperformed those of the other 
systems, especially under load. Al¬ 
though the multiuser R;base tests showed 
a sharp degradation of performance as 
the system load increased—fully loaded, 
Concurrent DOS fell to the bottom of the 
pack—we nevertheless found it overall 
the fastest of the systems we tested. 

Concurrent DOS also ran most of our 
applications, although it doesn’t do Win¬ 
dows, It handily took on SideKick Plus 
and our graphics packages, AutoCAD 
2.52 and MathCAD 2.0. Running Lotus 
1-2-3 produced an unexpected “memory 
full” error. Microsoft Word ran, but 
with a very slow cursor. Word’s perfor¬ 
mance was about a third of what you’d 
expect on a standard 8-MHz IBM AT. 

Concurrent DOS does a particularly 
nice job with passwords. You can assign a 
password to each directory, or even to 
each file. You can also specify separate 
passwords for read, write, and delete 
privileges. There’s no general log-in 
password because you don’t need one: If 
all the directories in a system are pass¬ 


word-protected, an unauthorized user 
can see the names of the directories but 
nothing more. With 386/MultiWare and 
VM/386 there’s a log-in password, but 
once you’re through the front door, you 
have full access to the system. Concur¬ 
rent DOS’s password support lets the ad¬ 
ministrator restrict access to some pro¬ 
grams and give free access to all others. 

Concurrent DOS has also carried over 
the multiple text windows that made the 
original Concurrent DOS so unique. The 
system console can run four tasks and 
provides control keys to switch from one 
task to another, A workstation can switch 
freely between two tasks. The console 
can also place each of the four tasks in a 
different window and freely resize and 
color the windows. This works well on 
applications that follow the standard 
rules for writing to the screen, but it’s in¬ 
effective with applications that write di¬ 
rectly to video memory. 

In addition to the standard PCTERM 
terminal type (see the text box “Termi¬ 
nals and Multiport Boards”), Concur¬ 
rent DOS supports ASCII terminals. 
Concurrent DOS lets you prevent the 
Ctrl-Alt-Del sequence (at the host con¬ 
sole) from rebooting the computer. If you 
choose to keep the sequence enabled, a 
Ctrl-Alt-Del will pull the plug on all 
users. The REBOOT command does 
what Ctrl-Alt-Del does and can be per¬ 
formed from any workstation. You can 
choose the Ctrl-Alt-Del lockout and con¬ 
trol access to the REBOOT command by 
means of password protection, and there 
won’t be any accidents. 386/Multi Ware 
and VM/386 require you to use the ad¬ 
ministrative menus to reboot the host, 
while PC-MGS allows Ctrl-Alt-Del to 
work from the host console at any time. 

PC MOS3.00 

The Software Link has devised a unique 
approach to software evaluation. Like 
many vendors, the company offers a 
demonstration version. Unlike many 
demonstration products, however, this 
one is fully functional. The hitch? It 
locks up after 30 minutes, forcing you to 
reboot. The half-hour session gives you 
enough time to evaluate the product, but 
it’s disruptive enough to keep you from 
just using the demo forever. It’s a nice 
idea. You should take advantage of it to 
try out your applications and see how 
well they run. 

While PC-MOS ran many of the pro¬ 
grams we launched, it seemed, well, 
flaky. For instance, we ran all the Xy- 
Write benchmarks under PC-MOS, but 
not without tribulations. Keystrokes were 
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The problems you’ve had with 
batch files are a thing of the past. 



rue visionaries don’t hatch and moan about life. They build solutions. The Builder " from Hyperkinetix is the first 
compiler that eliminates all your beefs about batch. It compiles the batch files in your library into blazingly fast 
.COM and . EXE files—but speed and compatibility are just the ground floor The BuiIder extends the DOS batch 
language by giving you more than 50 new commands and keywords, high-level control structures such as WHILE and 
CASE, and menu-building capabilities. It has DOS dexterity that BASIC and C just can’t match. And for added convenience. 
The Builder sports a state-of-the-art editor to provide a fully integrated development environment. 

No More Semi-Solutions. Once you use The Builder external utilities and shell programs will seem like journeymen 
carpenters. With The Buildet; you can produce menus that don’t hog memory; yet accomplish precisely what you want. And 
it’s the ideal tool for creating installation scripts for software packages, thanks to its small compiled code size and close 
relationship with DOS. The Builder also helps your company safeguard security by making it easier to create dual-purpose 
menu and installation programs—ones chat are user-friendly and secure. To take advantage of The Builder’s introductory 
price of $99,95, just call (800) 873-9993, Dept. B. Visa and Mastercard orders are welcomed. Shipping and handling are on us. 
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often doubled on the screen, demanding 
excessive correction and rekeying. A 
Ctrl-Alt-Del from the PC-MOS host 
brought the whole system down—there’s 
no reboot protection. 

The Software Link recommends that a 
value-added reseller install the PC-MOS 
system, and for good reason. A number 
of tweakable parameters require techni¬ 
cal expertise. The FREEMEM state¬ 
ment in the CONFIG.SYS file allocates 
free memory space above COGOO for use 
by PC-MOS. PC-MOS can then relocate 
itself out of the primary (0 to 640K bytes) 
address space, leaving more memory for 
applications. It's an advanced and highly 
useful feature, but not for the casual 
user. Although you’re not required to use 
FREEMEM, some applications won’t 
run without it. 

Another tricky configuration state¬ 
ment is SMP5IZE, which allocates 
RAM for the System Memory Pool. PC- 
MOS uses the SMP to keep track of open 
files and active tasks. Device drivers are 
also loaded into the SMP. A small SMP 
frees memory but limits the number of 
available tasks and devices. A large SMP 
soaks up RAM, leaving insufficient mem¬ 


ory for your tasks. Finding the optimal 
setting takes trial and error. It took us a 
while to get PC-MOS up and running. 

Connecting terminals is easier. You 
just cable a modem or a terminal to the 
serial ports. The Maxpeed multiport 
serial board is manufactured exclusively 
for The Software Link. It supports eight 
users at speeds of up to 38.4 kilobits per 
second and allows you to install three 
boards for a total of 25 users. To start a 
task on a terminal, you supply the termi¬ 
nal type, location, and baud rate as argu¬ 
ments to the ADDTASK command. 

PC-MOS supports several types of ter¬ 
minals, but there’s a catch, A standard 
terminal supports only 24 lines and does 
not have all the extra PC keys like Home 
and PageUp. PC-MOS provides emula¬ 
tion for these keys by mapping them to 
escape sequences. For example, the VT- 
100 (ANSI) terminal emulation defines 
Esc-S-H as the equivalent of Home. The 
escape sequences can get very tedious, 
though, and arrow keys are not sup¬ 
ported. To its credit, PC-MOS was the 
only system we tested that even attempts 
to support full-featured standard termi¬ 
nals other than PCTERM compatibles. 


Introducin' 


oaucing- 

Smallest 80386 cased 
PC Compatible 


Single Board Computer 



Only 4 " x 6 


// 


Now Available 

DR DOS® - 

Quark/PC® II 

• EGA® Video/Color LCD Controller 

• SCSI Hard Disk Control • Floppy Disk Control 

• Up to 4 Mbytes Memory and much more.... 


WE ARE EXPANDING TO MEET DEMAND 

Megatel Computer Corp. 

NEW LOCATION 


125 Wendell Ave. 

Weston, Ont. M9N 3K9 
CANADA 

(416) 245-2953 
Fax: (416) 245-6505 

Trademarks: Quark - F.+ K. Mfg. Co. DRDOS 
- Digital Research Ltd. EGA - IBM Corp. 

-megatel 


REPS: Italy 39 331 256 524 
W. Germany 49 6074 96031 
UK. 44 959 71011 
Norway 47 986 9970 
Denmark 45 244 0486 
Austria 43 222 587 6475 
Finland 358 0757 1711 
Sweden 46 40 78 078 
Netherlands 31 838 529 505 
Australia 61 03 568 0988 


The ADDTASK command can specify 
the amount of memory allocated to a 
task, the task’s ID, its security class, and 
the name of its start-up batch file. You 
can switch among tasks by using the Alt 
key combined with the ID number. By 
invoking the ADDTASK command from 
within your partition, you can start addi¬ 
tional tasks. You can keep track of task 
activity with the MGS MAP command. 

The MOSADM command adjusts the 
number of time slices granted to each 
task, sets priority levels, and turns the 
cache on and off. You’ve got to be careful 
when assigning priorities. We passed top 
priority to a remote task and could never 
recover time slices for the host. You can 
also pass control of specific interrupt 
vectors to a device or to an active task. 
The selected task or device then owns the 
interrupt, and no other device or task can 
use it. For instance, we had to give con¬ 
trol of IRQ 4 to our LapLink task in order 
to use COM 1. You can even assign an in¬ 
terrupt vector to a number of different 
serial ports. Each task could then use the 
interrupt through its own port. This en¬ 
ables mouse support at each station. 

PC-MOS employs a rather unusual se¬ 
curity scheme. Each file or directory has 
a security class represented by an upper¬ 
case letter. Each user has a four-charac¬ 
ter name, a six-character password, and 
a level of access to each of the 26 classes. 
Access levels range from 0 {no access) to 
3 (full read/write/delete), The adminis¬ 
trator retains full access to all 26 classes. 
For example, a secretary could have full 
access to word processing files and no 
access to spreadsheet files, while the ac¬ 
counting department could have access 
to its spreadsheets but could not snoop 
around in other directories. All the secu¬ 
rity information resides in the $$USER. 
SYS file. 

As a single-user operating system, PC- 
MOS performs admirably. It consis¬ 
tently placed at or near the top of our 
benchmark charts when unloaded. Un¬ 
fortunately, when you start adding tasks, 
PC-MOS quickly bogs down. Despite its 
problems, however, PC-MOS is the most 
flexible package we reviewed. Each user 
can run up to 255 tasks from a remote 
terminal, depending on available mem¬ 
ory, The command-line structure sup¬ 
ports some powerful features. And it’s 
the only system that lets the supervisor 
hot-key into another terminal's task. 

VM/386 

We had heard that VM/386 is bullet¬ 
proof; it’s true. It ran every application 
we threw at it. The other packages may 

continued 
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NEW! 

Dralix CAD Overlay ™ 

For importing scanned images! 


CADAHJLT “ YOUR DRAWING INTO 
LOTUS 1-1-3 OR DBAS! 

Dralix introduces CAO laMhe real world 

.Any CAD package lets you create drawings. New Dralix 
CAD Ultra with CADapuft is the lirst inexpensive CAD software 
that can turn your drawings into usable database and spreadsheet 
information 

First, you can give every element in your drawing specific 
attributes—a name, a part number, a price, for example Then, 
wild litlte mare than a posh of a button, you can convert the 
data into a spreadsheet move it into a database or insert it into 
your drawing. 

Suddenly your concept becomes a bill of materials, a com¬ 
ponent pricing list, an order form, a job estimate. 

'SIMPLE TO LEARN AND EXTREMELY EASY TO USE/ 

—PC Week 

You'll never lind an easier CAD software to use. With Dralix 
alt a! tiis menus aie on tfie screen all of the time—Ihene's nothing 
to memorize' In minutes you’ll create sketches and drawings natu¬ 
rally and effortlessly—drawings that would require weeks of train¬ 
ing on other CAD systems. 

AMAZING POWER AND SOPHISTICATION FOR ONLY 
$395. 

All of Hie drawing, designing and editing functions 



demanded by architects, engineers, drafters, contractors and other 
serious CAD users are incited. 

* Create your awn symbol libraries 'with attributes or use 
our pre-attnPuled, predrawn symbols supplied with the 


• Draw tines, arcs, polygons, splines and bezier curves or 
freehand sketch. 

• Access our lull complement of item and grid snaps for 
superior accuracy 

■ Use our powerful and flexible automatic dimensioning sys- 
lem and crosshatching and solid fill for complex drawings. 

»Take advanlage of function key macros for even greater 
performance 

■ Use the revolutionary word processing window tor adding 
and editing text in drawings. 

Plus much, much more. 


EVERYTHING YOU NEED IN A SINGLE PACKAGE. 

Other low-cost packages require expensive add-on modules. 
There's nothing missing train Dralix CAD Ultra For no extra cost 
you get: 

—DotPI otter™ lor high resolution Dot and Laser Printer 
output, 

—General Symbols Library of 450 pre-drawn objects. 

—CADapull exchange ulilily. 

—HPGL compatibility with desktop pubfishing 
pregrams and a full range of pen plotters, 

CALL U5 TODAY. 

For fhe name □! your nearest Drafix dealer cat! us today 

at 1-800-231-8574. 

Ask about Drafix 3D Modeler and Dralix CAD 
Report too! 
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PRODUCT FOCUS 
MULTIUSER OPERATING SYSTEMS 


COiV 1 PAN Y INFOR YI A I K )N 


Alloy Computer Products* Inc, 


(386/Multi Ware) 

100 Pennsylvania Ave. 

Framingham, MA 01701 
(617) 875-6100 

NX386E, five users .........$395 

NX386, 21 users......,.,$895 

IMP2 or IMP2/PS .*$495 

IMPS or IMP8/PS..$1195 

Inquiry 1071, 


Arnet 

(Multiport-4 and Mulliport-8) 

618 Grass Mere Park Dr., Suite 6 
Nashville, TN 37211 
(800) 366-8844 


Multiport-4..........$495 

Multiport-8 ........—.$735 


Inquiry 1072, 

Digital Research, Inc. 

(Concurrent DOS) 

60 Garden Court 
PO. Box DRI 
Monterey, CA 93942 


(408) 649-3896 

Three users .........._._$395 

10 users...,.$495 

System Builder’s Kit.$700 


Programmer’s Toolkit.. $200 

Inquiry 1073. 

Intelligent Graphics Corp. 

(VM/386) 

4800 Great America Pkwy. 

Santa Clara, CA 95054 
(408) 986-8373 

1.21 Multiuser .$895 

Inquiry 1074. 


Kimtron Corp. 

(KT-70) 

1709 Junction Court, Building 380 
San Jose, CA 95112 
(408) 436-6550 
$569 

Inquiry 1075. 

Link Technologies, Inc. 

(MC5) 

47339 Warm Springs Blvd. 

Fremont, CA 94359 
(415) 651-8000 
$579 

Inquiry 1076. 

The Software Link, Inc, 
(PC-MOS) 

3577 Parkway Lane 
Norcross, GA 30092 
(404) 448-5465 

Five users....,,$595 

25 users..$995 

Maxpeed board, eight users.. . .$695 

Inquiry 1077. 

Wyse Technology 
(WY-60, WY-99GT, WY-150) 

3571 North First St. 

San Jose, GA 95134 
(408) 433-1000 


WY-60 .. $599 

WY-99GT,.. $649 

WY-150. $549 


Inquiry 1078. 


have their virtues, but none can make 
that claim. VM/386 wasn’t the fastest 
operating system, or the slickest, but it 
was refreshingly reliable. It was also the 
most responsive of the systems we tested. 
Rarely did the display lag behind typed 
input. As we’ve mentioned, VM/386 dy¬ 
namically adjusts time slices according 
to each task’s needs. Its System Resource 
Manager (SRM) even suspends tasks that 
aren’t receiving external interrupts, 
passing valuable time slices to active 
tasks. 

The SRM also provides you with addi¬ 
tional performance options that you can 
adjust manually. For instance, some ap¬ 
plications run long processes in memory. 
It is possible that the SRM will interpret 
these operations as an idle task, thus de¬ 
nying the task the necessary time slice. 
You can either set the SRM to stop ana¬ 


lyzing the task altogether so that the task 
is always active, or you can adjust the 
SRM Burst (the amount of time without 
external interrupts before a task is sus¬ 
pended). You can also increase the fore¬ 
ground slice if your application doesn’t 
seem to be responsive enough. All this 
clever engineering results in remarkably 
smooth operation. 

Installing VM/386 was quick and 
painless. The documentation guided us 
through the Arnet Multiport-8 card con¬ 
figuration, and the software installation 
flowed smoothly through a series of 
questions. Usually, default values were 
acceptable. We had the system up in a 
matter of minutes. Configuration 
changes took effect immediately^there 
was no need to reboot after each change. 

You create so-called virtual machines 
from a series of menus, A list of profiles 


provides templates for the most popular 
configurations. You can load a profile 
and then adjust individual parameters to 
your liking, VM/386 lets you set up tasks 
with the full 640K bytes of memory that 
DOS allows, accommodating even the 
most RAM-hungry applications, (Con¬ 
current DOS and MuUiWare also support 
full 640K-byte tasks; only PC-MOS nec¬ 
essarily steals some conventional mem¬ 
ory from DOS programs.) Tasks retain 
their own DOS and BIOS, 

Once your virtual machines are con¬ 
figured, you can access the Switcher 
from any terminal by pressing the Alt 
and SysRq keys simultaneously. Active 
tasks appear in a window. You simply 
select a task and press Return to bring the 
task to your screen. You can also use a 
quick-key sequence (hold down the Alt 
key and press SysRq twice) to cycle 
through all your tasks. 

VM/386 also lets you link devices to 
virtual machines. This prevents two 
tasks from accessing the same output de¬ 
vice, such as a modem or a floppy disk 
drive. You can either link the device to a 
number of terminals or force an exclu¬ 
sive link to one terminal. You can link a 
device from the DOS prompt or from a 
VM/386 menu. All the systems provide 
some method of protecting your task’s 
devices from other users. VM/386’s 
method worked as well as those of the 
other systems. 

Our benchmarks showed VM/386 to 
be an adequate, though not spectacular, 
performer. It excelled on DOS and file 
I/O operations but lagged somewhat on 
application tests. On the other hand, it 
was the only package to run every test in 
our application suite. So although it may 
be a bit slower than the others, you won’t 
waste precious time trying to get things 
to work. From installation to configura¬ 
tion to applications, everything ran flaw¬ 
lessly. 

What Will It Cost? 

We compared the prices of each of the 
multiuser systems—with terminals for 
three, five, 10, and 20 users—with two 
LANs (3Com’s 3 +Share and Novell’s 
NetWare). The multiuser environment 
requires a fast 80386-based computer 
with a lot of memory—640K bytes to 1 
megabyte per person. For comparison, 
assume that you could buy a machine like 
this for about $10,000. The multiuser 
workstations we selected were dedicated 
terminals, in this case WY-150s from 
Wyse. The price of an average dedicated 
terminal was about $600. If you have 
microcomputers lying around, you can 

continued 
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Sample from an Epson 24-pin 
dot- matrix printer with UltraScript PC 


Sample from an 
Epson 24-pin 
dot-matrix printer 
without Ultra Script PC 


esktop publishing 
on a dot-matrix budget 

UltraScript™ PC software gives dot-matrix printers the 
power of PostScript' printing at a fraction of the cost. 


At last, the power of PostScript printing 
for thousands less. UltraScript PC software 
runs on your PC and gives ordinary dot¬ 
matrix and ink jet printers full desktop 
publishing capabilities. Create attractive 
documents that surpass anything you’ve 
printed before. It works with software that 
supports PostScript output, such as 
PageMaker’, WordPerfect* Ventura 
Publisher’ and Microsoft* Windows. And it 
works without forcing you to leave your 
application to print a document Use it to 
scale text and graphics to any size, add 
shadings and patterns, and position them on 
the page however you like. 


UltraScript PC 

software. 

.Affordable 

PostScript 

compatibility 

for everyone. 


Top-quality typefaces 

UltraScript PC is the only PostScript- 
compatible product that 
gives you the same li¬ 
censed typefaces used 
by professional type¬ 
setters and provided 
with Adobe’ PostScript 
printers such as the 
Apple* LaserWriter! 



With UltraScript PC (U.S. list, $195), 
you’ll get 25 licensed typefaces. For more 
font firepower, choose UltraScript PC plus 
(U.S. list $445). You’ll get 22 more for a 
total of 47. 

Ultracompatible 

You can use UltraScript PC with most IBM! 
Compaq' and compatible computers 
(80286-based or higher with 1.5 MB of RAM 
recommended). And with dot-matrix 
printers such as the Epson’ FX, LX and 
LQ 950, IBM Proprinter* X24 and IBM 
Graphics. Or inkjet printers such as the HP* 
DeskJet™ and Canon* BJ-130, or HP 
LaserJet™ Series II laser printers. And any 
printer that emulates them. 

Join the desktop publishing revolution 
today—the smart way. Just contact QMS 
at 1 - 800 - 635-3997 and ask about 
UltraScript PC. 

QMS’ 

The following arc Iradmaarki or registered tfwtemrkft erf tbelf respective companies' QMS and 
LW tiScnfrf of QMS. toe.; Adobe and PostScript of Adobe Systems, lnt Ventura FtfbElsher of Xerox 
Corporation; Microsoft of Mkrfrtuft Corporation, Epson of Epson America, inc_; PageMaker Ol 
Aldi^ Corporation; Compaq of CaHq5aq CompuEri CorpniiUofl. ItiM ami ProprtElter of 
international Bustaeu Machines Corporation, WbrdPfcrfetI oi ARTS Computer Products. InC.; 
Canon of Canon, USA, Irvc.; IIP, LRildet, LaserJet nf Hewtett-I^acfcird Company, and Apple and 
LarerWritei of Apple Computer. Inn ©19S9QMS* Jnc, 
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MULTIUSER OPERATING SYSTEMS 


save some money by using terminal-em¬ 
ulation software and connecting them in¬ 
stead of terminals. You gain the option of 
local autonomy, but you’ll be transfer¬ 
ring files between the workstation and 
the host, not sharing them. 

For the LAN setup, we chose a 12- 
MHz 80286 with 640K bytes of memory 
and a single floppy disk drive to repre¬ 
sent a typical workstation. Dell Com¬ 
puter will sell you a System 200 for about 


$1600. Add a copy of DOS, the network 
card, and cabling, and the workstation 
comes to about $2100. The LAN’s 
server needs less processor power and 
memory than the multiuser system’s 
host. A $7000 80286-based machine 
should make a reasonable server for a 
small office. 

For a small installation of three users, 
the higher cost of the 80386 computer 
makes the comparison dose. When using 


PC-MOS or Concurrent DOS with three 
users, you can connect terminals to 
COM1 and COM2 and so eliminate the 
need to buy a special multiport card. Our 
cheapest multiuser system came in at 
about $3800 per user. The LAN weighed 
in at a hefty $4800. A large installation 
of 20 or so users can lower the per-work¬ 
station cost of the multiuser solution to 
$1100—cheaper than the equivalent 

continued 


Table 2: Comparative costs for different multiuser operating systems. As the number of users increases, the higher cost of 
the 80386 host is distributed, making the multiuser solution more economical. Costs for 3+Share and NetWare are 
included for comparison , 

300/MultiWare Concurrent DOS PC-MOS VM/386 3 +Share NetWare 


Workstation 

WyseWY-150 
Dell System 200 
Network adapter 
DOS 
Cabling 
Total 

System cost — 3 users 

Host computer 
DOS (for host) 

Server software 
Interface card 
Workstations 
Total 

Cost/user 

System cost — 5 users 

Host computer 
DOS (for host) 

Server software 
Interface card 
Workstations 
Total 

Cost/user 

System cost —10 users 

Host computer 
DOS (for host) 

Server software 
Interface card 
Workstations 
Total 

Cost/user 

System cost — 20+ users 

Host computer 
DOS (for host) 

Server software 
Interface card 
Workstations 
Total 

Cost/user 


$549,00 

$549.00 

$25.00 

$2500 

$574.00 

$574.00 

$10,000,00 

$10,000.00 

$100.00 

$395,00 

$395.00 

$495.00 

N/A 

$1148.00 

$1148.00 

$12,138.00 

$11,543.00 

$4046.00 

$3847.67 

$10,000.00 

$10,000.00 

$100.00 

$395.00 

$495.00 

$1195 00 

$495 00 

$2296.00 

$2296.00 

$13,986.00 

$13,286.00 

$2797.20 

$2657.20 

$10,000.00 

$10,000,00 

$100 00 

$895.00 

$495.00 

$1690.00 

$735.00 

$5166.00 

$5166,00 

$17,851.00 

$16,396.00 

$1785.10 

$1639.60 

$10,000.00 

$100.00 

$895.00 

$4980.00 

$11,480.00 

$27,455.00 

$1307.30 


$54900 

$549.00 

$25.00 

$25.00 

$574.00 

$574.00 

$10,000.00 

$10,000.00 


$100.00 

$595.00 

$895.00 

$695.00 

N/A 

$1148.00 

$1148.00 

$12,438.00 

$12,143.00 

$4146.00 

$4047.67 

$10,000.00 

$10,000 00 


$100.00 

$595.00 

$895.00 

$695.00 

$495.00 

$2296.00 

$2296.00 

$13,586.00 

$13.78600 

$2717.20 

$2757.20 

$10,000,00 


$995.00 


$1390.00 


$5166.00 


$17,551.00 


$1755.10 


$10,000,00 


$995.00 


$2085.00 


$13,776.00 


$26,856.00 


$1074.24 



$1600.00 

$1600.00 

$399.00 

$399.00 

$100 00 

$100.00 

$25,00 

$25.00 

$2124.00 

$2124.00 

$7000.00 

$7000,00 

$100.00 

$100.00 

$595.00 

$4695.00 

$399.00 

$399.00 

$6372.00 

$6372.00 

$14,466.00 

$18,566,00 

$4822.00 

$6188.67 

$7000.00 

$7000 00 

$100.00 

$100.00 

$595.00 

$4695.00 

$399.00 

$399 00 

$10,620.00 

$10,620.00 

$18,714.00 

$22,814.00 

$3742.80 

$4562.80 

$7000.00 

$7000.00 

$100.00 

$100,00 

$2495.00 

$469500 

$399.00 

$399.00 

$21,240.00 

$21,240 00 

$31,234.00 

$33,434,00 

$3123.40 

$3343.40 

$7000.00 

$7000.00 

$100.00 

$100.00 

$2495.00 

$4695,00 

$399.00 

$399.00 

$53,100.00 

$53,100.00 

$63,094.00 

$65,294.00 

$2523.7$ 

$2611.76 
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Intel 80386SX 




Micro Channel and 
AT-bus 386SX Micros 
--Only From Mitac 


1 i 1 ill' is the first to give 
you a choice of architectures 
on the 386SX platform. 

Whether you use the “industry standard” 
(AT) architecture or the up-and-coming 
Micro Channel of IBM’s new PS/2s, 
Mitac’s 386SX-based computers assure 
you the power of Inters future- 
compatible 80386SX microprocessor. 
The power you need to affordably run 
today’s (and tomorrow’s) most advanced 


32-bit applications. Of course, you don’t 
need both the MPS2386 and the 
MPC2386, but whichever system you 
choose, you get a compact micro with 
386 performance and a host of built-in 
features. On-board VGA-compatible 
graphics controller, space for both 5-1/4 " 
and 3-1/2" diskette drives, room for four 
storage devices and a total of six 
expansion slots assure you maximum 
flexibility with room for growth. 


And, as with all Mitac microcomputers, 
the MPS2386 and MPC2386 are backed 
by a one-year warranty and Mitac’s 
complete service and support programs. 
For more information on Mitac’s full 
range of AT- and Micro Channel- 
compatible computers and the name of 
your nearest authorized dealer, call today 
800-648-2287 Extension 348, 

mitac 

When teliability is a decisive factor 


Mitac’s microcomputers are distributed in the C,S, by Microamerica and Schwcber Electronics. 
Canadian distribution is handled through TLS. 


Micro Chaimd. PS/2. AT and IBM arc trademarks of IniernadoDiil Business Machines Corp. 386SX. 80386 and Inlet are trademarks of Intel Corp- 
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LAN cost of $2500. Table 2 shows the 
breakdown. If your application mix is an 
appropriate one, the multiuser solution is 
clearly cheaper. 

Multiuser Operating System 
or LAN? 

There’s no simple answer. Like a LAN, 
a multiuser operating system provides a 
shared file system, but with faster disk 
access. Screen performance is slower if 
you compare a serial terminal to a LAN 


user’s microcomputer. But text applica¬ 
tions run beautifully on the new genera¬ 
tion of serial terminals, and the display 
quality of our test terminals is sure to 
please any experienced microcomputer 
user. The fonts easily rival those of a 
good monochrome display. 

Performance can vary widely depend¬ 
ing on your appl ication, The best applica¬ 
tions for a multiuser environment are 
those that spend a fair amount of time 
waiting for keyboard input, such as word 


processing and data entry. The worst ap¬ 
plications are the CPU-intensive ones. 
These have no effect on a LAN, but they 
can cripple a multiuser system. 

Databases that require a fair amount of 
disk access may run better on a multiuser 
system. LAN-oriented databases nor¬ 
mally ship all data through the network 
to workstations, where the processing 
happens. Server-based LAN applica¬ 
tions now emerging will change that, but 
most people aren’t using them yet. 
Transferring all those packets over the 
wire incurs a substantial cost, A multi¬ 
user system processes data in place 
(that’s just what LAN server-based ap¬ 
plications aim to achieve), avoiding all 
that traffic. 

The issue of application compatibility 
is one you should address on a case-by¬ 
case basis. We doubt that Windows (or 
any other graphically intensive applica¬ 
tion) makes sense for the multiuser envi¬ 
ronment. But text-oriented programs and 
character-based graphical programs may 
make sense—it just depends on which 
ones. Be sure to specify to your dealer 
the applications (and external devices, 
such as CD-ROMs) that you plan to use, 
and make sure that everything will work. 

If you’re interested in custom applica¬ 
tion development, note that Concurrent 
DOS and PC-MOS provide functionality 
above and beyond DOS. Applications 
specially written for these systems can 
take full advantage of task spawning, 
background processing, and the ability to 
change their priorities depending on 
need. Both manufacturers will sell you 
system developer’s kits with utilities and 
enhanced documentation. 

Choosing between these operating sys¬ 
tems wasn’t easy. While testing each of 
them, it became clear to us that they all 
have specific strengths and weaknesses. 
In spite of the developer’s features of 
Concurrent DOS and PC-MOS, we 
thought that either 386/MultiWare or 
V M/3 86 would be the best substitute for 
an office LAN, Both run applications 
more reliably than the other two, and we 
attribute this to the real copy of DOS un¬ 
derlying the multiuser shell. 386/Multi- 
Ware was the easiest to install and use. 
VM/386 was the most compatible. Ulti¬ 
mately, you have to select a product that 
takes care of the details of resource shar¬ 
ing and allows you to get your work done. 
For some environments, a multiuser 
solution may be the way to go. M 


Howard Eglowstein and Stanford Diehl 
are BYTE Lab testing editors. You can 
reach them on BIX as “heglowstein " and 
“sdtehl," respectively. 


(^EXPERTISE. 


For document 
typesetting and 
formatting quality, 
PCTeXSs the 
difference between 
average and expert. 

It’s the next step 
beyond standard 
desktop publishing, 

(T)EXPetT 
OfPCT^C TABLES 
INFO WORLD said: 
“...No non-T^K- 
based program has 
such typographical 
aesthetics. *. enorm¬ 
ously flexible... * 

And PC MAGAZINE 
wrote: “(With PCTeX) 
,,, you can achieve 
incredible precision 
in formatting text, 
especially mathemat¬ 
ical expressions.” 

For a free PC TgX 
demo diskette, 
product catalog and 
information on a 
configuration for 
your system, call 

415/388-8853. 

Then give your 
next job the 
(t)expert touch. 


KTjfl ii o (sgiEteffflJ TM of Parana! T^X, Ire. 
Tg! r -5 an American Malhcmnlkal Society TM. 
Inquire abour PT1 distributorships. Site Ike-ases 
available Fa qualified ocganiratiaFis. This ad 
was typeset using PC TfX and BiftFream fonts. 


(T) EX PERT 
TYPE 




m 


Name 


Gamma 


Sine 


Error 

7 , - 

// Bessel 

7 , 


fJ Zcta 

'h 



Definition 


rOO 

F(^) = I t z ~ 1 e~ t dt 
Jo 


sm(x) = -(e i:E -e-n 


erf(^) 


= r 


e 2 dz 


i r 

Jo{z) = — / cos{zsin0) 
71 Jo 


dO 


= (*&»>!) 


mm7nfaifmM7J77m 


(T)EXPERT FORMULAS & MATH 

7 )fiK for PCs = Personal TgY, Inc . 

12 Madrona Avenue 
Mill Valley, CA 94941 


PERSONAL 

INC 


162 BYTE* SEPTEMBER 1989 


Circle 226 on Reader Service Card 































MicroWay Means Numerics! 


MicroWay is your best source for the 
software and hardware you need to get true 32 
bit performance from your 386. These include 
32-bit tools, such as HOP Fortran. C. and Pas¬ 
cal. and the 32-bit applications that were 
developed with them (see last paragraph). 
These products run in protected mode under 
Unix. Xenix, or Phar Lap extended MS-DOS. 

Starting with release 1.4VM, NDP Fortran, C 
and Pascal not only access 4 gigabytes of 
memo 17. but run with Phar Lap's new VMM 
extension which provides 386 protected mode 
virtual memory. Now you can run a program 
with a 3D MB array on a 2 MS system simply 
by having 30 MB of space on your hard disk. 

MicroWay also offers transputer based 
parallel processing boards and languages that 
run in an XT, AT. or 386. Each of theTBOO RISC 
processors on these boards packs the power 


Dr. Robert Atwell, leading defense scientist, 
calculates that NDP Fortran-386 is saving him 
$ 12,000 per month in rentals of VAX 
hardware and software while doubling his 
productivity! 


Fred Ziegler of AspenTech in Cambridge, 
Mass . reports, 7 ported 900 t 000 lines of 
Fortran source in two weeks without a single 
problem!" Aspen Tech‘s Chemical Modeling 
System is in use on mainframes worldwide 
and is probabfy the largest application to ever 
run on an Intel processor. 


Dr. Jerry Ginsberg of Georgia Tech reports . 
m My problems run a factor of six faster using 
NDP Fortran-386 on an mW 1167 equipped 
386/20 than they do on my Micro VAX II ." 


of a 20 MHz 386/1167. Our best selling board, 
the Quadputer2™, has four TSOOs and boasts 
40 Ml PS/6 megaflops of processor throughput. 

MicroWay manufactures Weitek 1167 and 
3167 coprocessor cards that run with the 
80386. Both cards include an 80387 socket. 
The 1167 is 2 to 4 times faster than the 80387. 
The 3167 runs 30% faster than the 1167 in 
double precision. The key to achieving this 
speed increase is our NDP Fortran or C and 
the new 32-bit applications that offer Weitek 
support. Either processor provides a dramatic 
increase in throughput for graphics intensive 
applications. These include VersaCad and 
Hoops 3D graphics. ANVIL 5000 CAD/CAM. 
SRAC and Swanson Analysis finite element 
packages, Mathematica and a host of other 
packages that were recently ported to the 386 
using our NDP Fortran and NDP C, Please call 
(508) 746-7341 for more information. 


32-Bit Compilers and Tools 


NDPForlran-306™, NDP C-386™, and NDP 
Rascal-386™ compilers generate globally op¬ 
timized, mainframe quality code. Each runs in 
386 protected mod© under Unix, Xenix or Phar 
Lap extended MS-DOS. The memory model 
employed uses 2 segments, each of which can 
be up to 4 gigabytes. They generate code for 
the 80287, 80387, mW3l67 or mW1167 and 
include high speed EGA graphics extensions 
written in 0 that perform 8ASIC-like screen 
operations. NDP Fortran-386™ is a full im¬ 
plementation of FORTRAN-77 with Berkeley 
4.2 and Fortran-66 extensions. NDPG-386™ 
is a f ull implementation of AT&T's PCC with MS 
and ANSI extensions. NDP Pascal-386™ is a 
full implementation of ANSI/IEEE Pascal, with 
extensions from C and Berkeley 4,2 Pascal. 

N D P Fo rlra n/C/Ps sc al -3 S 6/DOS each $595 

NDP Fo rt r an/C/Pa seal-386/VM.$695 

NDP Fo rt ran/C/ Pa seal -386/ UN IX.$795 

Phar Lap 386/VMM extensions are supported 
by the VM releases of NDP Fortran, C, and 
Pascal, making it possible to compile and run 
rograms as large as the free space on your 
ard disk. 

Phar Lap Virtual Memory Manager , . $295 
Phar Lap Development Tools.$495 

NDP Windows™ —N DP Windows includes 80 
functions that let you create, store, and recall 
menus and windows. It works with NDP C-386 
and drives all the popular graphics adapters 
.Ubraty: $125, C Source: $250 

NDP Plot™ — Calcomp compatible plot pack¬ 
age that is callable from NDP Fortran. It in¬ 
cludes drivers for popular plotters and printers. 
Works with CGA r MDA, EGA and VGA.,. $325 

NDP/FFT™ — Includes 40 fast running, hand 
coded algorithms for single and double dimen¬ 
sioned FFTs which take advantage of the 32-bit 
addressing of the 386 or your hard disk. Call¬ 
able from NDP Fortran with mW1167 and 


00387 support .$250 

387FFT for 16-bit compilers.$250 


Parallel Processing 


Vldeopuler™ — The highest performance 
graphics card on the market. Uses a T80Q and 
Tl 34010 in conjunction with a 130 MHz Brook- 
Tree DAC. Includes one MB of system RAM, 
one meg of video RAM and a library of graphics 
primitives. Runs standalone or in conjunction 
with a transputer network and drives 32 and 64 
KHz analog monitors.$4995 

Monoputer™— The world's most popular PC 
transputer development product now extends 
the memory available for developing transputer 
applications from 2 to 16 MB. The board fea¬ 
tures a DMA bus interface for fast I/O, 


Monoputer with T414 (0 MB).$995 

Monoputer with T80G (0 MB).$1495 


Quadputer™— This board for the AT or 386 
can be purchased with 2,3 or4 transputers and 
t or 4 MB of memory per transputer. Two or 
more Quadputers can be linked together to 
build networks of up to 100 or more transputers 
providing mainframe power_from $3495 

LJnkputer™ — Uses four Inmos C004 
programmable cross bar switches. It allows the 
user to dynamically change the topology of the 
processors in a network. Using this board, it is 
possible to get 100% linkage among eight 
Quadputers and design larger, custom 
topologies.*...GALL 

Transputer Compilers and Applications 
These Parallel languages are designed for use 
with Monoputer2 and Quadputer2 
Logical Systems Parallel C $595 

3L Parallel C or 3L Parallel Fortran ., $895 
COS M OS/M - Fi ni te el em ent anal ys is .CALL 
ParaSoft: Parallel Environment ... $500 
Performance Monitor .. . $500 
C Source Level Debugger $500 

T800/NAG™ (See N DP/NAG) .$2750 

■ :r?. . 

387 BASIC™ — Our 16-bit MS compatible 
compiler introduces numeric register variables 
to produce the fastest running 80x87 code on 
the market... $249 


386 Your AT 


386/387 Turbo™AT — This board plugs into 
your 80286 socket, allowing your IBM AT to run 
32-bit protected-mode code written for the 
80386. Includes an 80387 socket. The most 


cost-effective AT upgradel 

386/387 Turbo AT/16MHz .$495 

386/387 Turbo AT/25 MHz .$695 


Weitek-Based Coprocessor Boards 


mW1167™ , and mW3167™ coprocessor 
boards are built at MicroWay using Weitek 
components. Each includes an 80387 socket. 

mW1167-16. $895 

mW1167-20 .$1095 

mW1167 Microchannel-16/20 .CALL 

3167-20 . $995 

3167-25 .$1295 

3167-33 . $1695 

mW3167/80387 Board .$150 


Intel Coprocessors and RAM 


80387*33.. 

. $550 

8087-2 

. $120 

00287-8 . 

$195 

80287-10 

$220 

80387-16 

.. $360 

80387- 16SX 

..$310 

80387-20. 

$400 

80387-25 

$500 


80C287A (CMOS) .$280 

287 Turbo-12 (for AT compatibles).$350 

BAMpak^ one meg 32-bit memory module for 

Compaq 386 20/25 . $425 

RAMpatc 7 " -four meg. $1500 

256K 80ns DRAM .$8 00 

256K 100ns DRAM .$6.50 

256K SIMMs 100ns. $90 

1 meg SIMMs 100ns .$275 

(All of our Intel coprocessors include B7Test.) 


Multi-User Accelerators 


Micro Way's ATS™ and ATI 6™ intelligent 
serial controllers run 8 to 16 terminals under 
Unix or Xenix without bogging down your AT, 
80386orPS/2PC. AT8: $895 AT16:$1295 


12 MHz PC Accelerators 


NDP to HALO '8B Graphics Interface — 

Enables you to calf graphics routines in HALO 
'88 from NDP Fortran, C or Pascal.$100 


NUMERICS HOTLINE 1 

(508) 746-7341 


FastCACHE-286 12 MHz.$299 

SuperC ACHE-286 12 MHz.$399 

FastCACH E-286 9 MHz.$199 


Micro 

World Leader in PC Numerics 

Way 

Corporate Headquarters: P.O. Box 79, Kingston, MA 02364 USA (508) 746-7341 
32 High St., Kingston-Upon-Thames, U.K., 01 - 541 -5466 
USA FAX 508- 746-4678 Germany 069-75-2023 

























































Discover the Quality, Service, Price and Performance in Eltech. 



Eltech Model 9870 


Floating Point Processor 
80387-25/W eitek 3167 


Memory RAM 
Cache Memory 
Expansion RAM 
Maximum RAM 
Data Bus Width 
Wait States 
I/O 


lor 4MB on Board 
64 or 256KB S-RAM 
4 or SMB on 32-bit Board 
16MB 
32-bit 

Zero Wait State 
1 Serial and 1 Parallel Ports 


High 

Performance Systems 


30 Day Money-Back Guarantee Next Day Free On-Site Service 



Model #9671/#9770 

80386-16/20 


Memory RAM 
Expansion RAM 
Maximum RAM 
Data Bus Width 
Wait States 
I/O 


1 MB on System Board 
16MB on 32-bit Board 
33MB 

32-bit 

Zero Wait State 

2 Serial and 1 Parallel Ports 


Model #3861/#8661 
80286-12/16 


Floating Point Processor 80287 


Memory RAM 
Expansion RAM 
Maximum RAM 
Data Bus Width 
Wait States 


lor 4MB on Board 
SMB on 16-bit Board 
12MB 
16-bit 

Zero Wait State 


Eltech EGA, VGA 
Graphics Cards 

Eltech EGA, autos witching, maximum 
resolution of 800x600 with 16 colors, 
640x480 resolution with 16 colors, 320x200 
resolution with 256 colors. 



1725 McCandless Drive 
Milpitas, CA, 95035 
(408) 942-0990 


So Call 
Today 

408 - 942-6823 

408 - 942-0990 
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System Review 



ALR 

Revs Up MCA 



The MicroFlex 7000 
is a fast, expandable 
MCA clone, but 
is it better than an AT? 


Bill Catchings 

and Mark L. Van Name 


A dvanced Logic Research's Mi¬ 
croFlex 7000 combines the 
Micro Channel architecture 
(MCA) with a 25-MHz 80386 
and a proprietary cache architecture to 
raise the performance ante for MCA ma¬ 
chines. Its cache architecture is similar 
to that used in ALR’s AT-compatible 
FlexCache 25386, which combines a 
high-speed static RAM (SRAM) cache 
with dual memory and I/O buses to let 
the 80386 CPU run with no wait states 
most of the time. 

The MicroFlex 7000 cache differs 
from that of the FlexCache 25386 in two 
ways: It uses the MCA bus, and it moves 
data between the cache and main mem¬ 
ory 64 bits at a time. While it uses the 
same 64K-byte cache of 25-nanosecond 
SRAM as the FlexCache 25386 does, the 
MicroFlex replaces the FlexCache's 60- 
ns DRAM with slower 80-ns DRAM. 

The slower DRAM seems to cancel 
out the improved cache system to yield a 
processor/memory combination that is 
close to the speed of the FlexCache. 
That's not bad, however, because the 
FlexCache 25386 is the fastest IBM PC 
compatible that BYTE has reviewed. 

A Lot of Box, a Lot of Money 

The MicroFlex 7000's high performance 
and MCA bus do not come cheap; the 
Model 120-A21 (with a 150-megabyte 


hard disk drive) costs $8499, while the 
Model 300-A31 (with a 310-megabyte 
hard disk drive) runs $12,397. Standard 
features include 2 megabytes of DRAM, 
a math coprocessor socket, SuperVGA 
circuitry, a 1.44-megabyte 3 Vi-inch 
floppy disk drive, and an ESDI control¬ 
ler. Software includes an ALR Reference 
Diskette that lets you configure MCA pe¬ 
ripherals; Multisoft's Super PC-Kwik 
disk cache; and Quarterdeck's DESQ- 
view and Expanded Memory Manager 
(QEMM-386). 

The Model 300-A31 evaluation system 
included three optional components. One 


was a VGA monitor, which BYTE sup¬ 
plied. ALR now offers a 14-inch VGA 
monitor for £499. The unit also came 
with an 80387 coprocessor and MS-DOS 
3.3. (ALR now offers only MS-DOS 
4.01.) With these extras, the evaluation 
unit costs a tidy $13,940. 

Oddly enough, a MicroFlex 7000 
Model 120-A21 with the same extras as 
our evaluation unit would run a far more 
reasonable $10,042. That means ALR is 
hitting you for £3898 for the additional 
160 megabytes of disk space. We suspect 
that this is because ALR is pricing its 

continued 
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REVIEW 
ALR REVS UP MCA 


ALR MicroFlex 7000 


Company 

Advanced Logic Research, Inc. 

9401 Jeronimo 
Irvine, CA 92718 
(714) 581-6770 

Components 

Processor: 25 MHz 32-bit Intel 80386; 
socket for 25-MHz Intel 80387 or Weitek 
3167 math coprocessor 
Memory: 2 megabytes of 32-bit 80 ns 
DRAM in two 1-megabyte IBM PS/2- 
compatible SIMMs; 64K bytes of 25-ns 
static RAM for the cache; 128K bytes of 
200 ns BIOS ROM 

Mass storage: 1.44-megabyte 3Vk4nch 
floppy disk drive; 150-nnegabyte hard 
disk drive (Model 120-A21) or 310- 
megabyte hard disk drive (Model 
300-A31) 

Display: ALR 14-inch VGA monitor; 

VGA circuitry and DEM 5 connector on 
motherboard 

Keyboard: 101 keys in a modified IBM- 
Enhanced keyboard layout, with separate 
numeric keypad and cursor-control 
clusters 

I/O interfaces: RS-232C serial port with 
DB-25 connector; DB-25 parallel port; AT- 
styte keyboard connector; PS/2-style 
mouse connector; eight Micro Channel 
expansion slots (three 32-bit and five 
16-bit) 

Size 

IVz by 17 Vz by 23 inches; 

70 pounds (maximum) 

Software 

MicroFlex 7000 Reference Diskette and 
custom utilities; Multisoft Super PC-Kwik 
disk cache 3.23. Quarterdeck 
□ESQview 2.25 with QEMM-386 version 
4.23 

Documentation 

User's manual 

Price 

Model 120-A21 $8499 
Model 300-A31: $12,397 
System as reviewed: $13 r 940 

Inquiry 852. 


MicroFlex 7000 models to compete with 
comparable IBM PS/2s—the Models 70- 
A21 and 80. From that perspective, 
ALR’s Model 120-A21 does reasonably 
well; it costs $451 less than IBM’s Model 
70-A21 * The IBM system, with its maxi¬ 
mum disk size of 120 megabytes and its 
meager three MCA slots, is also far less 
expandable than the ALR system. 

Another MCA compatible, the 20- 
MHz Tandy 5000 MC, is a bit cheaper 


than the MicroFlex 7000: With a 170- 
megabyte SCSI hard disk drive and a 
smaller (32K-byte) cache, it costs about 
$200 less than the MicroFlex 7000 
Model 120-A21. 

The MicroFlex Architecture 

Most cached 80386 systems, MCA or 
otherwise, use the Intel 82385 cache con¬ 
troller. ALR bucks this trend by imple¬ 
menting in discrete logic its own im¬ 
proved version of the 82385. ALR gains 
performance with this approach, but at 
the cost of quite a few chips on the 
motherboard. 

The most important improvement of 
ALR’s cache controller over the 82385 is 
in its handling of direct-memory-access 
writes. When a DMA write changes a 
memory location whose contents are in 
the cache, the ALR controller updates 
the cache data; the 82385 would simply 
mark the location invalid. ALR’s cache 
also fetches 64 bits of memory when 
there is a cache miss. Because most 
memory accesses are sequential, pre¬ 
fetching the second 32 bits increases the 
cache’s hit ratio. 

ALR packages the main memory on 
two 1-megabyte single in-line memory 
modules that the firm claims are compat¬ 
ible with IBM's PS/2 memory modules. 
Because of the 64-bit-wide bus between 
the cache and main memory, the Micro¬ 
Flex 7000’s memory must come in pairs 
of SIMMs. With 2-megabyte SIMMs in 
the eight SIMM slots, the MicroFlex 
7000 can handle up to 16 megabytes of 
DRAM. (ALR does not yet offer 2- 
megabyte SIMMs, but the company 
claims that the MicroFlex 7000 will 
work with IBM’s 2-megabyte PS/2 mem¬ 
ory modules.) 

Performance 

The result of this fancy architecture is an 
extremely fast system. The BYTE CPU, 
FPU, and text video tests place the Mi¬ 
croFlex 7000 about 20 percent faster 
than Compaq’s 386/25 and within 1 per¬ 
cent of the performance of the FlexCache 
25386. 

On the hard disk tests, the news is not 
so good. Here, the MicroFlex 7000 
Model 300-A31 is significantly slower 
than a FlexCache 25386 with a similar 
300-megabyte hard disk drive. An ALR 
spokesperson said that the overhead of 
the MicroFlex 7000’s emulation of the 
IBM PS/2 Model 70’s hard disk drive 
and the fact that the BIOS checks the disk 
status after every read and write opera¬ 
tion slow the performance. ALR plans to 
fix this in a future release of the BIOS. 

Still, the performance of the Micro- 


Flex 7G0O’s 310-megabyte hard disk 
drive is not that bad. The system is about 
10 percent faster than the 150-megabyte 
hard disk drive version of the FlexCache 
25386, and it compares favorably with 
other MCA machines—it’s about 50 per¬ 
cent faster than the 20-MHz IBM PS/2 
Model 70-A21 and almost twice as fast 
as the Tandy 5000 MC. 

Compatibility 

Speed alone, of course, is not the whole 
story, especially with MCA systems. 
The system must be able to handle MCA 
expansion boards and run standard soft¬ 
ware. The MicroFlex 7000 does well on 
both counts. 

It had no problems running a simple 
MCA internal modem (Computer Pe¬ 
ripherals’ Hook-Up PS24O0). More im¬ 
pressively, it also worked with a bus- 
master card, Pixelworks’ Ultra Clipper 
UM1280 high-resolution graphics card. 
The MicroFlex 7000 successfully ran a 
Pixel works test that alternately exercises 
that video card and the ESDI controller, 
which is also a bus master. According to 
Pixel works, this test can use as much as 
50 percent of the MCA bus bandwidth. 
The MicroFlex 7000 also had no trouble 
with a Xircom Pocket Ethernet Adapter 
that attaches to the unit’s parallel port. 

It did not fare as well with a simple 
Microsoft Serial Mouse. When we tried 
to load the mouse driver software, the 
system claimed that no mouse was at¬ 
tached, An ALR spokesperson said the 
company plans to fix this problem by 
making minor changes to the MicroFlex 
7000’s motherboard, and that a Micro¬ 
soft Mouse works with the MicroFlex 
7000’s built-in, PS/2-style mouse port. 

The MicroFlex 7000 ran all the soft¬ 
ware we tried on it, including Borland’s 
Quattro 1.0, Reflex 1.14, SideKick Plus 
1.00A, SuperKey 1.16A, Turbo C 1.0, 
and Turbo Pascal 4.0; Digitalk’s Small- 
talk/V 1,2; Kermit 2.32/A; MicroPro’s 
WordStar 3.3 and 4.0; Lotus’s Sympho¬ 
ny 2; Microsoft's PC Paintbrush 2.0, 
Windows/386 2.0, and Word 4.0; Norton 
Utilities 3.00; Novell’s NetWare 2.15; 
and Symantec’s Q&A 1.1. 

In fact, the only software problem we 
found was a holdover from the Flex¬ 
Cache 25386. The MicroFlex 7000’s 
FD1SK program froze when we tried to 
make the penultimate partition of the 
310-megabyte hard disk drive a full 32 
megabytes. (You can work around this 
problem easily by making that partition 
smaller.) An ALR spokesperson said 
that the problem was due to an odd inter¬ 
action between the DOS 3.3 FDISK 

Continued 
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ALR MicroFlex 7000 


APPLICATION-LEVEL PERFORMANCE 


WORD PROCESSING 


DATABASE 


Xy Write 111+ 3.52 

Medium/Large 

dBASE 111+ 1.1 


Load (large) 

;11 

Copy 

1:10 

Word count 

:03/15 

Index 

19 

Search/replace 

:Q4/:14 

List 

1:18 

End of document 

:O2/.O0 

Append 

1:37 

Block move 

:GB/:09 

Delete 

03 

Spelling check 

06/30 

Pack 

1:19 

Microsoft Word 4.0 


Count 

M7 

Forward delete 

ill 

Sort 

1:11 

Aldus PageMaker 1 Oa 




Load document 

:Q6 

□ Index: 

1.50 

Change/bold 

:16 



Align righi 

M3 

SCIENTIFIC/ENGINEERING 


Cut 10 pages 

;11 

AutoCAD 2.52 


Place graphic 

03 

Load SoftWbst 

:31 

Print io file 

1:24 

Regen SoflWest 

:21 



Load St Pauls 

:07 

1=9 Index; 

3.54 

Regen StPauls 

04 



Htde/redraw 

7:00 

SPREADSHEET 


STATA1.5 


Lotus 1-2-3 2.01 


Graphics 

:21 

Block copy 

:02 

ANOVA 

M0 

Recalc 

:Q1 

MathCAD 2.0 


Load Monte Carlo 

14 

IFS 800 pis. 

M0 

Recaic Monte Carlo 

03 

FFT/IFFT 1024 pts 

09 

Load rlargeS 

04 



Recalc rlargeS 

:01 

□ Index: 

5.45 

Recalc Goal-seek 

02 



Microsoft Excels.0 


COMPILERS 


Fill right 

:03 

Microsoft C 5.0 


Undo fill 

1:09 

XUsp compile 

2:40 

Recalc 

:01 

Turbo Pascal 4.0 


Load r!arge3 

14 

Pascal S compile 

04 

Recalc rlarge3 

:01 





□ Index: 

3.30 

□ Index; 

3.82 




All limes are in minutes.seconds Indexes show relative performance, for all indexes, an 8-MH2 ISM PC AT = 1 



ALR MicroFlex 7000 


Compaq Deskpro 386/20 17.9 


IBM PS/2 Model 70-A21 16.6 


Tandy 5000 MC 14.3 


17.6 



IBM PC AT 5.0 



Word 

Processing 

□ 


Spreadsheet 

□ 

Database 

□ 

Scientific/ 

Engineering 

□ 

Compilers 


‘Cumulative applscalion index. 
Graphs are based on indexes al left 
and show relative performance. 


LOW-LEVEL PERFORMANCE 1 


CPU 


DISK I/O 


VIDEO 


Matrix 

265 

Hard Seek* 


Text 


String l/love 


Outer track 

3.33 

ModeO 

3,27 

Byte-wide 

16,58 

Inner track 

3.33 

Model 

3 18 

Word-wide: 


Half platter 

6.67 

Mode 2 

354 

Odd-bnd. 

22 60 

Full platter 

839 

Mode 3 

355 

Even-bnd. 

0.30 

Average 

543 

Mode 7 

N/A 

Doubleword wide 


DOS Seek 


Graphics 


Odd-bnd 

16,47 

1 -sector 

8 38 

CGA: 


Even-bed. 

4.15 

32-sector 

16.S6 

Mode 4 

1.19 

Sieve 

14.06 

File I/O 1 


ModeS 

1.16 

Sort 

10.52 

Seek 

0,04 

Mode 6 

1,33 



Read 

089 

EGA: 


M Index: 

4.99 

WHte 

082 

Mode 13 

2.27 



1-megabyte 


Mode 14 

285 

FLOATINGPOINT 


Write 

2.97 

Mode 15 

N/A 

Math 

4.87 

Read 

4 36 

Mode 16 

2.70 

Error* 

0 OOE+OO 



VGA: 


Sine(x) 

1.66 

□ Index: 

2.41 

Mode 10 

296 

Error 

2.00E-09 



Mode 19 

1.25 

e* 

1.82 



Hercules 

N/A 

Error 

1.00E-09 









□ Index: 

2.97 

□ Index: 

10.29 





N/A=Not applicative 






1 Alt times are in seconds. Figures were generated using the 8088/8086 



and 80386 versions (1.1 ) of Small-C. 



CONVENTIONAL 


? The errors far Floating Point indicate (he difference between expected and 

BENCHMARKS 


actual values, correct to 10 digits or rounded lo 2 digits 


L IN PACK 

135 33 

3 Times reported by the Hard Seek a nd DOS Seek are for mulliple seek 



operations (number of seeks performed currently set (□ 100) 


Livermore Loops 5 

d l d T 9 1 ■rNOPH 


4 Feed and write limes far File I/O are in seconds per 64K bvles 


(M FLOPS) 

0,22 

5 For the Livermore Loops and Dhrystone tests only, higher numbers mean 

Dhrystone (MSG 5,0) 


faster performance 




(Dhry./sec,) 

8278 


ALR MicroFlex 7000 


Compaq Deskpro 386/20 


IBM PS/2 Model 70A21 


Tandy 5000 MC 


IBM PC AT 


□ 

CPU 

□ 


FPU 


□ 

Disk I/O 

□ 


Video 


For a full description of all the benchmarks, see "Introducing the Mew BYTE Benchmarks," June 1908 BYTE 
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REVIEW 

ALR REVS UP MCA 


program and the MicroFlex 7000’s hard 
disk subsystem. 

Disk Space to Burn 

The MicroFlex’s hard disk drive is a 310- 
megabyte, SU-inch, full-height Control 
Data drive. An Adaptec ESDI controller 
with an on-board 32K-byte cache uses a 
1 -to-1 interleave with that drive; the 
combination delivers an average access 
time of 16 milliseconds. 

The MicroFlex 7000 has two empty 
3*/4-inch drive bays, plus two open 5 l A- 
inch half-height bays. ALR offers as op¬ 
tions a 1.2-megabyte 5^-inch floppy 
disk drive and a 150-megabyte U-inch 
streaming tape drive. The system’s stan¬ 
dard floppy disk drive is a 1,44-mega- 
byte 3 l £-inch Fujitsu unit. 

The Wrapper 

All this hardware is in a tower that can 
weigh up to 70 pounds. Getting into that 
box starts out easy: You remove two 
thumbscrews on the rear and slide off its 
left side panel. From there, however, the 
going gets tough. Just to insert an expan¬ 
sion card you must first remove a 3-inch- 
wide metal support that runs the height 
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MicroFlex 7000 has 
no pop-out components. 

It packages 
MCA technology in 
AT-style mechanical 
engineering. 

of the unit. Then you have to swing out a 
metal arm that holds the standard hard 
disk drive and one of the optional Vh- 
inch hard disk drives. Finally, you must 
remove a restraining brace that helps 
hold the expansion boards in place. 

This process illustrates the difference 
between an MCA compatible and a PS/2 
clone. Unlike the PS/2s> the MicroFlex 
7000 has no pop-out components. In¬ 


stead, it packages MCA technology in 
AT-style mechanical engineering. Be¬ 
cause PS/2s are much simpler to disas¬ 
semble, users and in-house service orga¬ 
nizations can easily add boards and 
replace and upgrade parts in their sys¬ 
tems, ALR relies on its dealers to per¬ 
form such tasks. 

The reward for the journey inside the 
MicroFlex 7000 is eight MCA slots, only 
one of which—the uppermost 16-bit 
slot—is full; it contains the hard disk 
drive controller. Open are three 32-bit 
slots and four 16-bit slots. 

The heart of the system is ALR’s pro¬ 
prietary 14-inch-square motherboard. It 
uses Chips & Technologies' seven-chip 
Chips/280 chip set, which implements 
the MCA interface, the communications, 
and the 16-bit VGA circuitry. Even with 
these highly integrated chips, however, 
the motherboard contains an amazing 
164 chips. The board was also fairly 
new; the 19 wires on its underside plain¬ 
ly marked many last-minute fixes. 

The large chip count, by the way, does 
not include the memory on the SIMMs, 
Each 1-megabyte SIMM contains 12 
chips, including eight 1 -megabit memory 





















If Everyone Worked Alike, 
We Would Only Have To 
Make One 
Computer. 


Circle 196 on Reader Service Card (DEALERS; 197) 

Mitsubishi Electronics America, Inc. 

Information Systems Division 

991 Knox Street* Torrance, CA 90502. 

Mitsubishi Electric Sales Canada, Inc 
88S5 Woodbine Avenue 
Markham, Ontario L3R 5GJ. 


31&B9 Mitsubishi Electronics America. Inc. 

Mitsubishi Is a registered trademark of Mitsubishi Electric Corp., Tokyo 


Bitt they don't* So we created a broad line of PC compatible 
computers to meet your individual computing needs while working 
within your budget 

Whedier you are with a Fortune 1000 corporation, manage a small 
business or work at home, there's a Mitsubishi ' computer to fit your 
requirements in size, speed and power. 

The sleek mp286L portable is easy to use at home or carry from 
home to the office. The MP286 is a small footprint desktop PC For 
expandability, ifs the 32-bit MP386 or the new 16 MHz MP386s — 
the perfect balance of size and power. 

For greater convenience and performance flexibility, you can 
integrate your PC with a wide choke of Mitsubishi peripherals including 
color monitors, disk drives, scanners and color thermal transfer printers. 

See our full line at your authorized Mitsubishi dealer who is 
ready to listen and recommend just the right Mitsubishi system and 
peripherals. Or contact the Mitsubishi Information Center by calling 
in the U& and Canada 1-800-5564234* ext 25 (in California, 
1-800-441-2345, ext 25). 

With over a decade of experience, Mitsubishi has delivered over 
a half million personal computers earning a reputation for unparalleled 
quality and dependability. 

Mitsubishi Electronics. Personal A niiTCilDlcui 

computers and personal service. v IfllTSUISISinl 

jrm ELECTRONICS 
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chips; there is no parity on this memory. 

The MicroFlex 7G00’s keyboard con¬ 
troller and ROM BIOS (version 1.02.02) 
are by Phoenix Technologies* The ROM 
BIOS automatically steps down the effec¬ 
tive speed of the system when it reads or 
writes to the floppy disk; otherwise, the 
MicroFlex 7000 does not offer any com¬ 
patibility speeds. 

Odds and Ends 

The MicroFlex 7000's keyboard follows 
the IBM Enhanced keyboard layout, ex¬ 
cept that it places the backslash (\) key 
next to a reduced Backspace key, in the 
older AT style* This keyboard also uses 
an AT-style, rather than PS/2-style, con¬ 
nector. While the keyboard has a nice 
feel and an audible, mechanical click, we 
miss the switch on the back of older ALR 
keyboards that lets you swap the function 
of the Control and Caps Lock keys* 

The MicroFlex 7000’s Reference 
Diskette includes the Phoenix Reference 
Diskette, which provides an attractive, 
simple user interface for MCA config¬ 
uration. The Reference Diskette also 
contains other useful software, including 
NetWare Ethernet drivers, a low-level 


disk formatter* and VGA drivers for pro¬ 
grams such as AutoCAD, Ventura Pub¬ 
lisher, and Windows. Drivers for the 
VGA’s higher 800- by 600-pixel modes 
were not available at this writing. 

The MicroFlex 7000's documentation 
is too technical for novices, containing 
such occasionally useful information as 
the pin-outs for the external connectors* 
It also has at least one error: Its list of 
ROM BIOS drive types does not include 
any disk drives over 300 megabytes. 

Service and Assistance 
The MicroFlex 7000 comes with a one- 
year parts-and-labor warranty. You can 
also buy from one to three years of ex¬ 
tended warranty service, but it's not 
cheap: One extra year costs $600 for the 
Model 120-A21 and $680 for the Model 
300-A31. 

When the MicroFlex 7000 needs 
maintenance, you can mail it either to 
ALR or to one of Intel’s 35 service loca¬ 
tions. Intel will also provide on-site ser¬ 
vice within 50 miles of any of those loca¬ 
tions for $30 per month. 

ALR also gives you unlimited tele¬ 
phone support* The support people with 


whom we spoke were knowledgeable and 
helpful. Our only complaint is that ALR 
does not provide a toll-free number. 

The Bottom Line 

If you need a high-performance MCA 
server, the MicroFlex 7000 is currently 
your best choice* It has more expansion 
capability than IBM’s PS/2 Model 70 
and much greater performance than such 
other large MCA boxes as the Tandy 
5000 MC and the IBM Model 80* 

The big question is whether you need 
an MCA system. You pay more money, 
but BYTE’s benchmarks don't show any 
performance gains over fast AT ma¬ 
chines* Furthermore, few add-in boards 
are available to take advantage of the 
MCA bus, although IBM and other ven¬ 
dors have promised more* 

If you do decide to purchase an MCA 
PC, the MicroFlex 7000 is a good, very 
expand able, h igh-perform ance opt ion. ■ 


Bill Catchings and Mark L. Van Name are 
independent consultants and freelance 
writers based in Raleigh t North Caro¬ 
lina * They can be reached on BIX as 
“wbc3 ” and “ mvanname ," respectively. 
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800,000 BYTES PER SECOND SYSTEM 
THROUGHOUT . . , Northgate system 
throughput Is second to none. We under¬ 
stand now 1o design, engineerand produce 
for optimum throughput. Using specially 
manufactured and modified components 
— controllers. Pus, software, etc — 
North gate gives you maximum perfor¬ 
mance — BQO.OOO bytes per second or 
more. 

Few others can hardly coax a 300,000 
BPS data transfer rate out of their systems. 
So why spend good money for ordinary 
performance when you can gel Northgale- 
optimized performance for the same or less 
price? 


VGA VIDEO TWICE AS FAST AS MOST 
OTHERS . .. Again, optimized perfor¬ 
mance from Northgate Wfc've gone right 
pasi EGA straight to 16-bit VGA as stan¬ 
dard, not B-blt as many others offer It's 
more than twice as fast as standard 
monochrome! 

You gel a wider VGA video selection with 
Northgate. Either VGA Greyscale, Analog 
or Multi-synchronous models are available. 
VGA Greyscale adds only $395.00 to 
monographics costs. 

Of course, we still offer monographics 
featuring 14" hatscreen with 10OQ line 
resolution capability in either amber or the 
I ncreasi ngly popu I at paper wh iie screen . 


NOW, THE SYSTEMS WITH SCSI CAPA- 
8JUTY. .. SCSI {Small Computer System 
Interface) is the technology of the future 
and Northgate offers it today! Our SCSI 
model has an SCSI hosl adapter. Connect 
as many as 7 intelligent devices—hard 
drives, tape backups that can run In 
background, optical laser drives, etc. 

Now SC SI tech nology no longer costs a 
fortune. Check our prices for SCSI with a 
40MB hard drive. Performance rips with 
these drives— under 18 Millisecond access 
speeds, ideal for Intensive data base ap¬ 
plications. or load ing you r spreadhseet in 
a blink. 

Check our prices and phone for more 
details on how Northgate s SCSI 
tech nology can put more zip in you rsystem 
pe rformance at a price that more than pays 
for itself. 


ESDI HIGH SPEED DRIVES TO 600 
MEGABYTES. . . Northgate brings price 
reality to high capacity hard drive systems 
Where others charge outlandish prices, 
Northgate's down-lo-earth pricing puls 
these memory monsters well within your 
hudgel. Cost per megabyte is nearly 
halved when you enter this realm. 

OM Ml KEY/102 IS A NO-COST OPTION 

. . * You'll delight In using Omni key/102 
Every magazine review and thousands of 
users agree, Omni key is the standard 
against which all other keyboards can be 
judged And it comes with ail Northgate 
systems as a nooost option. If you don't 
buy a Northgate system and still want the 
best keyboard in the world, you can buy 
OmniKey separately for $99.00 


Add it all together. Compare with the other buys. Then call Northgate and feel confident you're buying the best! 













NEW LOW PRICE FROM NORTHGATE 

Crackling 20MHz Performance in a 


Complete System with 28 Millisecond 
65MB Hard Drive, Desktop Model and Monitor 
at the price others charge for 16MHz! 



$ 2599 °° 

POWER CASE MODEL NOW *2799°° 


COPY CAT technology just doesn't meet Northgate's 
standard. So our engineers developed a spanking new 
386 system that by-passes 16MHz completely and 
goes straight up to 20MHz processing speed. 

Performance and features like no other. And priced 
where you'd expect to buy an ordinary 16MHz system. 

The new Northgate 386/20SM is a speed-burner. 
With a zero wait state page mode memory 
management method that produces performance as 
fast as any in standard DOS programs. 

And, when using higher memory applications such 
as in networking. Windows 386 or Xenix, the 
386/20SM leaves others in its wake. 

Tridy the new price/performance leader in the 
industry! 

32-BIT ARCHITECTURE THROUGHOUT 

This new Northgate system uses one or four 
megabytes of high speed 3 2-bit memory on the 
motherboard. When you need additional RAM, two 
32-bit slots each hold 8MB memory cards. That's 
right—20MB RAM capacity. 

And of course the motherboard has 387 and 
Weitek sockets. 

Fully enhanced, Northgate's 386/20SM exceeds the 
speed of many mainframe systems. 


SELECT 41 38© NORTHGATE POWER" OR 
DESKTOP CASE ... 

Widely applauded as the Rolls Royce of floor standing 
cases, the Northgate cabinet is a fine piece of 
engineering. It has space for three exposed half-height 
devices ana two internal half-highs or one full-high. 

Not a re-hashed desktop with sheet metal welded to 
the bottom, but a true free-standing extra-heavy-duty 
steel case. 

It has a big heart, too. A 230-watt switching power 
supply Is now standard. Add any peripheral you want, 
386/20SM can handle it with ease. 

Front-mounted controls for high/low speed, system 
reset and keyboard lockout. 

Our desktop model has the same drive capability as 
the Power case, features quality construction, front 
controls and S 2Q0,00 lower price. 


Feature for feature, 
Northgate's 3S6/20SM 
is your best buy. 



Northgate 388/20SM Includes; 

1 MB RAM; 20MHz Intel Processor; Power Case (for desktop case deduct] 
a 200.QG); One 1,2 MB Floppy One 1.44 MB Floppy; 65MB RLL 28MS 
Hard Drive, with 1:1 Interleave 16 Bit Controller; 14-inch High- 
Resolution Flatscreen Amber or Paper White Monitor; QmniKcy/102 
MS-DOS 4,01 or 3.3 with GW-BASIC; Super PC-KWIK Disk Cache 


Software..... >2899.00 

Northgate Options Prices 

video Options Add: VGA GREYSCALE. *399.00 

16-BIT VGA ANALOG "599 ,00 

16-BIT VGA COLOR + H 72S.OO 

Hard Drive Options Add: SCSI 40MB 28MS. *300.00 

ESDI 150MB 17MS. *900.00 

ESDI 300MB 17MS *3,300.00 


Other options include StreamingTape Backup. Hard Drives to 720MB, VGA and 
Desktop Publish in g/CAD Monitors to 37 Inch. 


800 - 548-1993 

Canada; 800*338-6383 

HOURS; Monday through Friday 7 a.m. - 8 p,m. Central 
NEW EXTENDED SATURDAY HOURS; 8 a.m. -4 p.m. Central 
TERMS; VISA, MasterCard. COD. ‘ Big FT credit card, prepayment (wire 
transfer); and purchase orders for rated accounts. We also ship to APO and FFG. 
All shipments are FOB Minneapolis, MN. 


Personal checks up to $6000 receive Instant approval through TeleCheck 
















with features 
that make ft 
unequalled by any 
other VGA adapter 


• Operates up to 400% faster than 
TBM VGA adapter 

* Extended modes (require 512K of 
RAM): 1024x 768 - 16 colors; 640x480 
- 256 colors 


•Full BIOS and REGISTER compatibility 
with MDA®, CGA® MCGA®, EGA® 
VGA® and Hercules® 


• Works with either XT™ or AT®: 16 bit design - 
autodetects and adapts to 8 bit slots 


That's right. . . Maxon's MVGA-16 adapter is 100% IBM® 
compatible* So, if you're using one of the standard IBM 
modes (up to 640x480 with 16 colors), you don't need a special 
driver at all* 

When extended resolution* is required, Maxon still comes 
through with flying colors* The MVGA-16 includes drivers for 
AutoCAD® - ADI® versions 2,1 and 3,1, Lotus® 1-2-3® - 
release 2.x, Framework II® - releases 1.0 and 1.1, GEM® 
Desktop™ - version 2.x, Ventura Publisher® - releases 1.1 and 
2*0, MS® Windows®/286- versions 2.03 and 2*1, WordPerfect® 
- releases 4*0 and above, and WordStar® - release 3*xx. 

And that's not the whole story * * * additional drivers are being 
added constantly. 

Circle 178 on Reader Service Card (DEALERS: 179) 


* High-res drivers for popular software 

For more information about Maxon's 
16 bit VGA adapter, phone (415) 377-0269, 

FAX (415) 377-0236 or write to Maxon Systems, Inc*, 
One Waters Park Drive, Ste* 117, San Mateo, CA 94403. 

maxon 

SYSTEMS INCORPORATED 

A Wholly Own«<J Subsidiary ol klaxon Electronics Co Ltd or Korea 

The following are tradenames nr registered tradename* of the companies Listed: IBM, XT AT. VGA. 
MPA, CGA, MCGA and EGA - Internationa] Business Mithirti Corp.; Hercules - Hercules Com’ 
puler Technology. Inc., M VGA-16 - Maxon Systems, Inc.; AutoCAD and ADI - Autodesk, Inc.; Lotus 
and hi-3 - Lotus Development Corp,: Framework IT - Ashton-Tate Corp.; GEM and Desktop - Digi¬ 
tal Research Inc, Ventura Publisher - Ventura Software, InC., MS and Windows - Microsoft Corp-J 
WordPerfect- WordPerfect Corp ; and WordStar - MicroPro Int'L Corp. 


"High-res drivers offer different resolutions tor different software packages. 


© 1989 - Maxon Systems, Incorporated 








System Review 



Long Live 
the Low End 



The smartly designed 
AST Bravo/286 is 
a winner among the 
8-MHz AT compatibles 


Roger C. Alford 


A ST Research is known for pro¬ 
ducing well-made IBM 
PC-compatible machines, and 
its newest entry, the Bra¬ 
vo/286, is no exception. While it might 
seem late in the game to introduce a low- 
end AT system, the 8-MHz Bravo/286 is 
stylish and cost-effective, with several 
built-in peripheral devices, a small foot¬ 
print, and a high level of compatibility. 

A Look from the Outside 

The Bravo/286’s 14%- by 15-inch foot¬ 
print takes up minimal desk space, and 
its 5-inch height is less than that of most 
XT systems. The system has an attrac¬ 
tively simple front panel. Its two half¬ 
height drive bays are accessible from the 
outside of the unit. Besides the normal 
disk-access LEDs on the installed drives, 
the front panel has only a power-on LED, 
and the little-used keylock is absent. 

I have one nit to pick: The power-on 
and floppy disk drive access LEDs on the 
front panel are visible only from a 
limited viewing angle. If you are too far 
above or to one side of the LEDs, it is dif¬ 
ficult to tell when they are on. 

The rear of the unit provides clues to 
how AST put so much computer into 
such a small box. The most notable dif¬ 
ference from a standard AT is the orien¬ 
tation of the four expansion slots: They 
are horizontal instead of vertical. Below 
them are two 25-pin D-shell connec¬ 


tors—a parallel printer port (female con¬ 
nector) and an RS-232C serial port 
(male connector). A recessed reset but¬ 
ton resides at the far bottom-left corner. 

An Inside Look 

The power supply is physically much 
smaller than that of a normal AT and sits 
immediately behind the drive bays. Its 
100-watt output is meager by today’s 
standards, but the low-power design of 
the logic board and the four-slot, two-bay 
limitations of the system minimize power 
requirements. The Bravo’s power supply 
is adequate for most situations. 

The logic board is simply elegant. It is 
almost evenly split between through-hole 


and surface-mount components, and sin¬ 
gle in-line memory modules are used for 
the main DRAM to provide high-density 
storage. The combined use of surface- 
mount parts, SIMMs, and the highly in¬ 
tegrated G-2 80286 chip set allowed AST 
to combine a lot of circuitry on a small 
motherboard, which takes up the entire 
floor of the left side of the chassis. The 
motherboard is nicely built; I found only 
two engineering jumper wires on it. 

To keep the height of the system low, 
the expansion slots are horizontal. To ac¬ 
complish this, a separate “bus card” 
containing the expansion connectors 
plugs vertically into a special connector 

continued 
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REVIEW 

LONG LIVE THE LOW END 


Circle 190 on Reader Service Card 


Have you ever wished that 
WordPerfect could format 
complicated equations, use 
150-j- high quality fonts and 


hundreds of special symbols 



Pric« start from $149. Demo Diskette S3. For 
more information or to order call oi write to 
MICROPRESS inc 
67-30 Clyde Sir. #2N 
Forest Hills, NY 11375 
(718) 575 1816 

WdrdPtrfltt HI i Irriimrk sF WP<. NiwFik i« « trpd*Ph*rH d 


AST Bravo^Z86 


Company 

AST Research, Inc. 

2121 Alton Ave. 

Irvine, CA 92714 
(714) 863-1333 

Components 

Processor: 8-MHz 80286; socket for 
80287 coprocessor 
Memory: 512K bytes of DRAM* 
expandable to 4 megabytes 
Mass storage: 1.2-megabyte floppy 
disk drive 

Keyboard: 101 keys in IBM Enhanced 
layout 

I/O interfaces: RS-232C serial port (DB- 
25P connector); parallel printer port 
(08-25S connector); 5-pin DIN 
keyboard connector; floppy disk drive 
controller; IDE hard disk drive interlace; 
four AT expansion bus slots (three 16-bit 
and one 8-bit) 

Size 

1434 x 15 x 5 inches; 30 pounds 

Software 

Setup and disk utilities 

Documentation 

User's manual 

Price 

Model 1: $1095 

Model 5 with 1 2-megabyte SVMnch 
floppy disk drive: 31245 
Model 45 with 1 2-megabyte SYa-ineh 
floppy disk drive and 40-mega byte 
hard disk drive: $2095 
System as reviewed: 33834 

Inquiry 051* 


on the motherboard. The bus card then 
provides the four expansion slots—three 
16-bit slots and one 8-bit slot. Because of 
the unusual orientation of these slots, 
AST provides an extra support for the ex¬ 
pansion boards. You must remove this 
support to install or remove a board, so 
there’s one more step than usual. 

The drive bays are a little narrower 
than those in a standard AT system. AT 
systems typically have slide-rail guides 
for the drive bays, so drives need a slide 
rail on either side. The Bravo/286’s drive 
bays lack these guides. Instead, AST 
used the approach typically found in XT 
systems, securing the drives to vertical 
metal plates by two screws on either side. 

In addition to the standard mother¬ 
board parts (the 80286 processor, the 
80287 coprocessor socket, the keyboard 
controller, the G-2 chip set, and the 
memory), several other circuits are 


worth noting. A serial port and a parallel 
port are accessible by connectors on the 
rear panel. A floppy disk drive controller 
is also included on the motherboard, as is 
an Integrated Drive Electronics (IDE) 
hard disk drive interface. A small piezo¬ 
electric transducer mounted on the 
motherboard functions as a speaker. 

For the real-time clock, AST used the 
Dallas Semiconductor DS1287. This sin¬ 
gle module has all the circuitry needed 
for the real-time clock (including the 
crystal and oscillator) and includes a 
built-in lithium battery with an expected 
10-year life. This circuit not only saves 
board space but virtually eliminates the 
need to ever replace the battery* 

Standard Equipment 

Unlike most AT systems, where many 
components cost extra, the Bravo/286 in¬ 
cludes several common peripheral de¬ 
vices as standard equipment. Most are 
integrated directly onto the mother¬ 
board. The primary extras are the serial 
and parallel ports, the floppy disk drive 
controller, and the IDE hard disk drive 
interface* On other systems, these items 
often require one or more add-in boards. 

With all these peripherals integrated, 
having only four expansion slots seems 
more reasonable; the Bravo/286 doesn’t 
need the "standard” add-in boards (a 
floppy/hard disk drive controller and a 
multifunction card). You probably won’t 
need a memory board, either, since the 
system’s four SIMM sockets can hold 
either 256K-byte or I-megabyte SIMMs, 
allowing up to 4 megabytes of DRAM on 
the motherboard. The standard system 
ships with only 512K bytes of DRAM. 

My evaluation system reflected the ef¬ 
ficiency of the Bravo/286’s design. It had 
1 megabyte of DRAM (a $350 upgrade), 
a l*2-megabyte 5!4-inch floppy disk 
drive, a 40-megabyte hard disk drive, an 
AST VGA adapter ($599), and the serial 
and parallel ports, yet only the VGA 
adapter used an expansion slot. 

The system also came with a good 
101-key keyboard, MS-DOS 3*3 (a $95 
option), a well-designed and well-illus¬ 
trated user’s manual, and the system set¬ 
up and disk utilities. The setup utility of¬ 
fers the flexibility you need when so 
many devices are integrated on the 
motherboard* It lets you enable or disable 
each standard peripheral device so you 
can plug in expansion boards with these 
functions, if you desire* 

Performance 

With an 8-MHz 80286 processor as its 
workhorse, the Bravo/286 is clearly de- 

continued 
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AST Bravo/286 


APPLICATION-LEVEL PERFORMANCE 



AST Bravo/286 


WORD PROCESSING 


Xy Write 111+ 3.52 

Medium/Large 

Load (large) 

:14 

Word count 

:06M1 

Search/replace 

:Q9/:40 

End of document 

:Q2/:21 

Block move 

.12/: 13 

Spelling check 

17/2:16 

Microsoft Word 4,0 


Forward delete 

:26 

Aldus PageMaker 1.0a 


Load document 

16 

Change/bold 

40 

Align right 

:37 

Cut 10 pages 

:32 

Place graphic 

:07 

Print to file 

3:25 

□ Index: 

1.57 

SPREADSHEET 


Lotus 1-2-3 2.01 


Block copy 

:07 

Recalc 

.03 

Load Monte Carlo 

:32 

Recalc Monte Carlo 

:09 

Load rlargeS 

:08 

Recalc rlargeS 

02 

Recalc Goal-seek 

06 

Microsoft Excel 2.0 


Fill right 

:11 

Undo fill 

3:58 

Recalc 

:03 

Load rlarge3 

47 

Recalc rlargeS 

03 


□ Index- 1,30 


DATABASE 
dBASEIII* 1.1 


Copy 

1:16 

Index 

19 

List 

1:39 

Append 

2:29 

Delete 

04 

Pack 

1 46 

Court! 

18 

Sort 

1:30 

□ Index: 

1.22 

SCIENTIFIC/ENGINEERING 


AutoCAD 2.52 


Load SottWest 

1.48 

Regen SoftWest 

1:31 

Load StPauls 

:23 

Regen StPauls 

:17 

Hide/redraw 

29:35 

STATA 1.5 


Graphics 

41 

AN OVA 

25 

MathCAD 2.0 


IFS 800 pts 

43 

FFT/IFFT 1024 pts. 

44 

□ Index: 

1,53 

COMPILERS 


Microsoft C5.0 


XLisp compile 

7:25 

Turbo Pascal 4.0 


Pascal S compile 

09 


□ Index: 1,2? 


Dell System 220 11.4 



Ail times are m mi nutes; seconds, indexes show relative performance: tor all indexes, an 8-MHz IBM PC AT -1 


*C umulalive application index Graphs a re based 
on indexes at telt an-d show relative performance. 


LOW-LEVEL PERFORMANCE 1 


AST Bravo/286 


CPU 


DISK I/O 


VIDEO 


Matrix 

9,58 

Hard Seek* 


Text 


String Move 


Outer track 

3.33 

ModeO 

7-60 

Byte'Wide 

53.64 

Inner track 

3.26 

Mode 1 

760 

Word-wide: 


Half platter 

8 76 

Mode 2 

7-52 

Qdd-bnd. 

53.64 

Full platter 

10 03 

Mode 3 

754 

Evervbnd 

26 83 

Average 

6.34 

Mode 7 

7.56 

Steve 

56.12 

DOS Seek 


Graphics 


Sort 

42.71 

1-sector 

14.80 

CGA 




32-sector 

46.58 

Mode 4 

393 

□ index: 

1.48 

File I/O* 


Mode5 

392 



Seek 

0.39 

Mode 6 

4.21 

FLOATING POINT 


Read 

1.26 

EGA: 


Math 

45 26 

Write 

1.16 

Mode 13 

6.46 

Error 2 

0.QGE+G6 

1-megabyte 


Mode 14 

7 12 

Sime(x) 

19.49 

Write 

7.43 

Mode 15 

N/A 

Error 

2 00E-09 

Read 

7 28 

Mode 16 

7.12 

e* 

1.66 



VGA: 


Error 

1 0QE-09 

□ Index: 

1*12 

Mode 1 8 

7 47 





Mode 19 

4.29 

□ Index: 

1.03 



Hercules 

N/A 


Dell System 220 


IBM PS/2 50 Z 


IBM PC AT 


MM' 3 Not applicable. 

1 All times are in seconds. Figures were generated usng the 8088/8086 
version [1 1) of Small-C, 

? The Errors for Floating Poinl indicate the difference between expected and 
actual values, correct to 10 digits or rounded to 2 digits 
3 Times reported by the Herd Seek and DOS Seek are for multiple seek 
operations (number of seeks performed currency set to 100) 
a Read and write limes for File I/O are in seconds per 64K byle$. 

5 For the Livermore Loops and Dhrystone teste only, higher numbers mean 
faster performance. 


□ Index: 1.18 


CONVENTIONAL 


BENCHMARKS 


UNPACK 

959.11 

Livermore Loops 5 


(MFLOPS) 

002 

Dhrystone [MS C 5 0) 


(Dhry./sec.) 

2253 


CPU 0 
FPU 0 
Disk TO 0 
Video 0 
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REVIEW 

LONG LIVE THE LOW END 


signed lo maximize economy, not per¬ 
formance, Indeed, a quick check re¬ 
vealed that the IBM PC AT is the only 8- 
MHz 80286 system for which the BYTE 
Lab has benchmark results, using the 
new BYTE benchmarks* Thus, I had to 
compare the Bravo/286 to 10-MHz 
80286 machines. 

The Bravo/286 compares favorably to 
the true-blue IBM AT in all the bench¬ 
marks, probably because of improved 
memory and I/O accessing. The bench¬ 
marks reveal similar performance be¬ 
tween the Bravo/286 and IBM's original 
10-MHz PS/2 Model 50, except in the 
disk and database areas, where the Bra¬ 
vo/286 is noticeably faster. The newer 
IBM PS/2 Model 50 Z, on the other 
hand, leaves the Bravo/286 behind* With 
the exception of the database tests, the 
Bravo/286's performance fits right in the 
middle, between the 8-MHz IBM AT and 
the 10-MHz PS/2 Model 50 Z for all the 
benchmarks* 

Compatibility 

With a company as mature as AST Re¬ 
search and an architecture as well estab¬ 
lished as that of the 80286 AT, compati¬ 


bility should hardly be an issue. Every 
program I could get my hands on ran 
without a hitch. 

The only glitch I noticed was with the 
VGA adapter running a not-well-behaved 
VGA demo program for an Intecolor 
monitor. When the program started 
playing around with the color palette, the 
display switched from 256 colors to 
shades of gray* AST is checking on the 
problem* Aside from this little anomaly, 
I had no other compatibility problems 
with this system* 

An Economical Choice 

The economy of the AST Bravo/286 is 
most visible in the pricing of its base 
(Model 1) configuration (512K bytes of 
DRAM, no floppy disk drive). Unfortu¬ 
nately, the options quickly add to the bot¬ 
tom line ($150 for a L2-megabyte 5 { A- 
inch floppy disk drive, and $850 more 
for a 40-megabyte IDE hard disk drive), 
making the expanded system economi¬ 
cally less competitive. However, you 
could certainly buy these options from a 
less-expensive source and install them 
yourself. 

Its small size makes the diskless Bra¬ 


vo/286 a good choice for use as a LAN 
workstation. You'll just have to add 
video and network interface boards. 

The AST Bravo/286 is a small, well- 
designed system that integrates many of 
the peripherals that you would common¬ 
ly need in an AT system. It offers moder¬ 
ate performance in an economical pack¬ 
age that is nonetheless made with the 
same care and quality construction that 
have given the AST Premium/286 and 
other AST systems good reviews in the 
past* 

If you're looking for a high-perfor¬ 
mance super-AT, this is not your system. 
But if you want a well-made, economi¬ 
cal, AT-class machine with the extras 
built in, the Bravo/286 might be just the 
machine for you. m 


Roger C. Alford is a project manager for 
Nematron Corp., a manufacturer of in¬ 
dustrial computers and terminals in Ann 
Arbor, Michigan * He has written over 75 
computer- and electronics-related arti¬ 
cles and is the author of the Program¬ 
mable Logic Designer's Guide (Howard 
W, Sams <£ Co, t 1989), He can be 
reached on BIX c/o "editors ," 



LANTANA 

TECHNOLOGY 1 , INC- 


The most 

powerfiil 

expanded 

memory 

software 

available. 

TURBO EMS 


Turbo EMS now includes “Automatic Spillover" and special support for 
Windows, Excel, DESQview, and Ventura* 


* Provides “Automatic Spillover 1 " between 
any combination of expanded memory, 
extended memory and disk file space 

* Simulates UM 4*0 expanded memory with 
UM 3-2 hardware 

* Allows customized individual 
configuration files for multiple software 
applications 

* Supports the UM XMS 2.0 specification 
for extended memory 

4393 View ridge Avenue, Suite A 


* Provides up to 32 megabytes of UM 4.0 
expanded memory 
■ 'fatally network compatible and 
relocatable to RAM between 640KB and 
1 megabyte 

Turbo EMS $99-95 SuggestttJ retail 

For the name of the dealer nearest you or 
for more information call Lmtana. 


San Diego, CA 92123 • 619/565-6400 • PAX 6X9/565-0798 


176 BYTE- SEPTEMBER 1989 


Circle 159 on Reader Service Card (DEALERS: 160) 



















Hardware Review 


Data to Go 



The Sysgen Maxi RD45 combines the speed of a fixed hard disk drive 
with the portability of a removable media system * 


Sysgen’s removable hard 
disk cartridge system 
hooks to Macs or PCs 


Don Crabb 


R emovable hard disk drives have 
been around for years as back¬ 
up devices* but they have 
recently caught on for every¬ 
day use. Their performance has im¬ 
proved significantly in the past year, and 
they’re available in both Mac and PC 
versions, thanks to the SCSI-standard 
interface. 

Removable media schemes include re¬ 
movable drives* which have the spindle 
sprocket and read/write heads in the car¬ 
tridge, and removable disk cartridge sys¬ 
tems* which let you remove the disk plat¬ 
ter from the drive mechanism* Typical of 
the latter is the Sysgen Maxi RD45 hard 
disk drive, which uses a SyQuest drive 
mechanism and 45-megabyte disk car¬ 
tridges. 

Asa hard cartridge system, the Maxi 
is less fragile than removable drives, and 
additional cartridges are less expensive, 
since they contain only the platter. 
They’re also quite fast: The Maxi has a 
25-millisecond average seek time. The 
drive works with the Mac Pius or higher 
and the IBM PC* PS/2s* and compatibles 
(the PS/2 version was not available for 
this review). But Macs and PCs can’t 
share the same cartridge; if you plan to 
use the drive on both platforms, you 11 
have to buy two cartridges. 

The Maxi isn’t cheap: The Mac ver¬ 
sion includes installation software and 
one cartridge for $1695. For the IBM 
machines, you’ll also need a PC-bus in¬ 
terface ($ 195) or an MCA-bus interface 
($250). Additional cartridges are $175 


each. The Maxi compares well against 
removable hard disk systems, but it is 
more expensive than my portable Jas¬ 
mine DireetDrive 140 ($1499). For 
backup purposes, it’s considerably more 
expensive than slower Bernoulli drives 
or tape backup systems. 

Each removable hard disk cartridge 
holds 44.4 megabytes of data when for¬ 
matted. The clear plastic case houses a 
single platter suspended in the center of 
the case* The drive mechanism accesses 
the platter via a sliding window located 
on the side of the case. The drive is about 
as fast as many Mac SCSI disk drives; the 
PC versions are more than twice as fast as 
a standard 30-megabyte IBM PC AT in¬ 
ternal hard disk drive* 

The Maxi drive includes two SCSI 
ports and an external SCSI ID DIP 
switch that’s convenient when you’re 
plugging the drive into an existing chain 
of SCSI devices. The Maxi lacks internal 
SCSI termination but includes an exter¬ 


nal SCSI terminator that you’ll have to 
add, depending on the place of the drive 
in a SCSI chain. 

Testing to the Max 

I tested the drive by connecting it to a 
color Mac II with 8 megabytes of RAM, 
a 1-megabyte Mac SE, and an IBM PC 
AT with 1 megabyte of memory. In all 
the tests, the Maxi drive was the only 
SCSI device I connected, and the test disk 
was always the start-up (boot) disk* 

On the Mac, I installed System 6.0,2, 
Finder 6,1, and the other system soft¬ 
ware from the 6.0.2 System Tools pack¬ 
age. I kept only the desk accessories, 
fonts, INITs, and cdevs that were sup¬ 
plied with the Apple system. I didn’t in¬ 
stall any other INITs, cdevs, DAs, or 
fonts, and T disabled the CPU’s data 
cache for all the tests. I also installed 
version 2.56 of the Maxi software on the 
drive. For purposes of comparison, I’ve 

continued 
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included benchmarks for Apple’s Hard 
Disk 40SC 40-megabyte internal drive 
and Mass Micro’s DataPakhd 120, 
which comprises a 120-megabyte drive 
along with a SyQuest 45-rpegabyte re¬ 
movable hard cartridge drive system in 
one box (see table 1). 

On my AT running DOS 3.3, I in¬ 
stalled the Maxi PC-bus (16-bit direct 


memory access [DMA]) SCSI adapter 
card in slot 3 and version 1.00 of the 
Maxi software. Table 2 shows a com¬ 
parison of the Sysgen Maxi RD45 against 
the standard 30-megabyte IBM drive in 
my AT. 

I ran virtually every Mac and DOS 
application I had on the drive—every¬ 
thing from Excel (both PC and Mac) to 


ParcPlace’s Smalltalk-80 (Mac)—with¬ 
out any problems. The drive worked 
equally well when connected to the Mac 
and the AT. 

One look at the benchmark tables 
proves that the Maxi is fast. With a 25-ms 
average access time, you’d expect that. 
But I didn’t expect it to perform over 
twice as fast as the 30-megabyte internal 
drive in my AT. I attribute most of that 
increased performance to the Maxi’s 16- 
bit SCSI DMA adapter. Sysgen says that 
this card blasts data out at sustained rates 
of almost 1 megabyte per second, with 
burst rates reaching 5 megabytes per 
second. 

Delicate Matters 

While portable, the Maxi cartridges are 
still essentially platters, and you should 
treat them with care. If dropped to the 
floor, the cartridge would probably 
break. And unlike normal drives, which 
are sealed, a sliding window on each car¬ 
tridge can let in potentially damaging 
dirt apd dust. Under normal conditions, 
however, the drive movement blows dust 
particles off the disk, keeping the car¬ 
tridge clean. 

Sysgen claims that the cartridges are 
rugged enough (when transported in the 
supplied padded cases) to take along in 
your briefcase or ship cross-country. 
They are rated to survive impacts of up to 
40 g’s. I carried a full cartridge (with 40 
megabytes of Mac files on it) in my soft- 
sided briefcase for about a month. It saw 
significant abuse (i.e., the case was 
bumped, jossled, and repeatedly x-rayed 
at airports) yet never failed to work prop¬ 
erly; even the Mac Desktop remained 
pristine. 

I also shipped this same cartridge 
from my office to my home and back 
again via Federal Express. I enclosed the 
cartridge in its padded plastic case, and 
then I put it into a standard cardboard 
overnight letter (the package went from 
my office in Chicago to the Federal Ex¬ 
press hub in Memphis and back to my 
home). The cartridge worked fine after 
both trips, although the plastic carrying 
case was a little worse for wear. 

In a month’s worth of accelerated 
abuse and testing, the two cartridges I 
used worked fine. But be warned: Re¬ 
peated abuse of a cartridge can have a 
cumulative effect on cartridge compo¬ 
nents. 

Decisions, Decisions 

Other vendors besides Sysgen incorpo¬ 
rate the SyQuest drive in their removable 
hard cartridge systems, but the Maxi is 

continued 


Table 1: Benchmark results on the Macintosh. All times are in minutes .seconds. 
Each timing reflects the mean of 10 repetitions of each benchmark 

(N/A = not applicable). 



SCSI read (1 block/32 blocks); 500 seeks 



Mac II 

Mac SE 

Sysgen Maxi RD45 

0:14.09/0:36.60 

0:15.51/0:39.20 

Apple Hard Disk 40SC 

0:15.30/0:36.10 

N/A 

Mass Micro 

DataPakhd 120 

Fixed hard disk drive 

0:18.97/0.37.78 

0:21.35/0:41.90 

Removable cartridge 

0:14.07/0:37.75 

0:18.50/0:40.77 

Large file (5-megabyte) write/read 



Mac II 

Mac SE 

Sysgen Maxi RD45 

0:26.10/0:26.14 

0:39.20/0:38.03 

Apple Hard Disk 40SC 

0:26.14/0:23.46 

N/A 

Mass Micro 

DataPakhd 120 

Fixed hard disk drive 

0:32.26/1:43.54 

0:45.18/2:15.10 

Removable cartridge 

0:26.46/0:25.50 

0:41.67/0:39.12 


Table 2: Byte disk I/O benchmark results as run on the IBM PC AT. 

All times are in seconds. 

Sysgen Maxi RD45 IBM 30-megabyte 

internal hard disk drive 


Hard seek 

Outer track 

3.19 

3.28 

Inner track 

3.18 

3.30 

Half platter 

8.44 

11.30 

Full platter 

10.32 

16.59 

Average 

6.28 

8.62 

DOS seek 

1 -sector read 

5.15 

11.66 

80-sector read 

18.45 

24.33 

File I/O 

Seek 

0.15 

0.22 

Read 

0.013 

0.021 

Write 

0.014 

0.022 

1 - megabyte 

Write 

4.04 

8.92 

Read 

3.55 

8.16 
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NOW YOU CAN DESIGN JUST 
ABOUT ANYTHING... INCLUDING 
YOUR OWN CADD SYSTEM! 
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Anyone can produce a com¬ 
puter-aided drafting and design 
package that sells for thousands 
of dollars. But creating one 
that's fast, powerful, and afford¬ 
able takes real ingenuity. 

That's exactly what we've 
done at Generic Software? We 
sell the most widely used CADD 
program in the world for under 
$500. 



PC Magazine ranked it 
I "Editors Choice" in a face off 
. with 17 low-cost CADD pack¬ 
ages. "This product is an out¬ 
standing value from every point 
of view and is highly recom- 
. mended." "A paperback 
version of AutoCAD", stated 
PC Week. 

And our CADD programs 
are just part of what we offer. 

You can start with Generic 
| CADD Level l,™ then advance 
I to other levels as your needs— 

| and skills—expand. 

And you can use our CADD 
j add-ons. Utilities, and symbols 
libraries to design the CADD 
system that fits your needs. 

You only pay for the func¬ 
tionality you need, and the 
functionality you get has depth. 

Critic tested, market 
approved. Generic Software 
offers price, quality, and sup¬ 
port. Match our customer 
support against anyone! 

• Unconditional 60-day 
guarantee on most products 

• Unlimited free technical sup¬ 
port • Free monthly newspaper 

• Regular updates at modest 
prices. All adding up to prove 
that the only thing generic 
about us is the price. 

Call us for a free CADDalog™ 
or for the name of your local 
dealer: 1-800-228-3601. 

© Generic Software Inc., Level 1 and Generic 
CADD are trademarks of Generic Software Inc., 
11911 North Creek Parkway South, Bothell, WA 
98011. Macintosh is a trademark of Apple Com¬ 
puter Inc. 

Generic 

SOFTWARE 
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Sysgen Maxi RD45 


Company 

Sysgen, Inc. 

556 Gibraltar Dr. 

Milpitas, GA 95035 
(800) 821-2151 

Size 

434 by 11 by 7Va inches; 3V2 pounds 

Hardware Needed 

Macintosh Plus or higher; IBM PC, 
PS/2, or compatible 

Documentation 

User’s manual 

Price 

External hard disk drive (includes one 
45*megabyte cartridge and a SCSI 
terminator): $1625 
Internal hard disk drive (for PC and 
PS/2s only): $1325 
Macintosh interface: $80 
PC-bus interface: $195 
MCA-bus interface: $250 
Additional cartridges: $175 each 

Inquiry 889. 


the only drive with a 16-bit SCSI adapter 
for the PC. The real decision to make 
with regard to the Maxi is not whether 
youTl buy this particular drive, but 
whether a removable hard cartridge sys¬ 
tem is right for you. 

The Maxi is convenient for backing up 
fixed hard disks, since it’s reliable and 
fast. But the cost is high: $175 for a blank 
44.4-megabyte cartridge isn’t cheap. 
Compare that to $30 for a 38.5-megabyte 
DC-2000 streaming tape or $45 for a 60- 
megabyte DC-600 tape. Although both 
tape formats are much slower than the 
Maxi, and you can’t use them as random- 
access system drives, they’re a lot less 
expensive for archival storage. Also, the 
reliability of magnetic tape for long-term 
storage is well documented. 

A better use for the cartridge might be 
to keep only critical system backups of 
important data and applications that 
need to be up and running immediately 
after a hard disk crash. 

The Maxi is useful for day-to-day data 
storage, if you don’t need more than 44.4 
megabytes of disk space. But the Maxi’s 
best application is probably in locations 
where security is a big concern, since 


you can remove Maxi cartridges and lock 
them away at the end of the day. 

If you decide to use the Maxi to trans¬ 
port data between offices or on business 
trips, you’ll have to make sure that a 
Maxi drive awaits you at your computing 
destination. This is a drawback over tot¬ 
ing a small portable drive. I carry my 
Jasmine DirectDrive 140 with me when I 
go on the road; it plugs into any Mac 
SCSI port. It may be more fragile, but 
after a year of abuse, the drive still hasn’t 
failed. Of course, the Jasmine drive is 
heavier to carry than a Maxi cartridge. 

Personally, I need more than 44.4 
megabytes of data on a single hard disk 
volume, so I can’t use the Maxi. But your 
data needs might be different. And for 
the price of an interface kit and an extra 
cartridge, you can use the Sysgen Maxi 
RD45 in Macs, PCs, and Micro Channel 
PS/2s. ■ 


Don Crabb is the director of laboratories 
and a senior lecturer for the computer 
science department at the University of 
Chicago. He is also a contributing editor 
for BYTE. He can be reached on BIX as 
"decrabb ." 


AutoKey 400 programmable macro keys ! 



Simplify DOS, D-base, Lotus 1-2-3 
Boost your CAD performance. 
Automate word processing. 


1 




^SSS&S* 0 * 




«S=i. 




v 


coming soon 

Mouse 

Macros 


tta 


• Plugs into your keyboard line. 

• Uses no system memory 

• Requires no software. 

• Has its own microcomputer. 

• Eliminates complicated memory 
resident macro programs such 
as SuperKey and ProKey. 


Mextel Corp. 159 Beeline Road 
Bensenville, Illinois 60106 

AutoKey is trademark of Mextel Corp. All other product names are 
trademarks of their respective manufacturers. ©1989 MEXTEL CORP. 


( Call 1-800-888-4146 ) 

(inside IL call 312-595-4146) 

AutoKey 40.$139.00 

^ AutoKey 20/20 .$289.00 Vlsa/MC/AmEx.^ 
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THE ONE 
THAT RUNS 
THEM ALL. 



The MultiView Monitor with GrafixPro 
Gives You True Full ftige Viewing 
And Runs Any Standard 
PC Compatible Software. 

The display Thai runs them all, does it all! 


PPL's MultiView Monitor for bit page viewing with super high 800 X 
1000 resolution, 16 levels of gray, plus mullUrortning capability from 
1575 KHz to 60 KHz, Now you don't have ta give up anything for VGA 
full page, plus true (no! emulated) EGA, CGA, MDA and Hercules modes 

PPL's OrttfixPro Video Adapter. r hardware register-level compatible to 
run all your PC software in the required modes. Think about it, one 
display with true VGA full page viewing that runs every piece of PC 
software you presently use. We even indude high resolution drivers for 
Word Per fed 5.0, Venture, PageMaker, Windows, AuEoCod, Lotus 1-2-3, 
Publisher's Paintbrush and GEM, so you con take bit advantage of our full 
page ond extended VGA modes. 



Simplify your life Make your dollars 
work harder, For only 5L05O (MultiView 
$455.00, Grab % Pro $595,001, the display 
that runs them oil can do it all for 


1-609-924- 


Advanced Electronic Publishing Hardware 
19 Wall Street, Princeton, NJ 08540 


Hercules is a ftgdflflwrl «F Ktrail# CDmpirttsr Tsdnotogf * PvUifku Si a Trodamork of 
VenfL-rc Sfthwo'fi. Im * Autafcd is □ rrniismar-: of Aula Deri tot. * Wiiutowi k □ rrademairk of 
Mliroioh, liw * Lotos 1-2-3 Si □ uademtirh of Lohii Etoyelopmni Corponsrtpn * Sipetfaj. n a 
jfinttnicrlc of Ptaciflt Image Coirmu<iiLDiioni * PageMaker ?s o Trademark of Aldus Corporation 
* GEJM Is □ Irtitflmoik of Digrltsl R^SflOich. lot- * PuElllsJWi PtintfcfQSll if ti ProdHWtifl rk of 2-SoJl 
Corporation * WariPerlet? 5.C J is □ r.-odemerk of WordPerfect Govern hen 



Hercules, 720 X 348. lS.4XHz, 
Bask 


VGA, 720 X 400, 3J.5KKz, 
DOS Directory 


VGA, 720-X 400, 31 JWfe 
Lotus 1-2-3 


CGA, 640 X 200, I575KHz ( 
DOS Directory 


EGA, 
WordPerfect 5,0 



VGA, 640 X 400,El JHHz, 
Publisher's Paintbrush 



Nan-Interlaced, 1024 X 768,49KBz, 
Windows 386 



full Page VGA, BOO X 1000, mm, 16 
Shades of Gray, Publisher's Paintbrush 




Full Page VGA. 800 X1000, 60KHz, 
Scanned Grayscale Image 
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Full Page VGA, BOO X 1000, 6011Hz, 
WordPerfect 5.0 



full Page VGA, 800 X 1000, 6QKBz. 
PageMaker 



Full Page VGA, 800 X 1000,60KHz, 
SuperFa* 
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Full Page VGA, 800 X 1000,6QXH1, 

16 Shades at Gray Ventura Publisher 2.0 
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Graphics Choices Driving You Crazy? 



Indecision about graphics platforms is 
costing software developers money. At 
Media Cybernetics, we maximize our 
development productivity and minimize 
our risks by basing our application pro¬ 
grams on HALO. We used HALO to 
develop popular applications like Dr. 
HALO and Image-Pro. 


Making the HALO choice gives you DOS or 
OS/2 support today with a clear source code 
compatible path to Presentation Manager 
tomorrow'. It also gives you a shortcut to 
building a user interface, the hardest part 
of application development. 


The HALO development environment 
offers a comprehensive, reliable series of 
libraries and tools that are professionally 
documented and supported. Even more im¬ 
portant, HALO is here to stay. We’ve been 
supporting software developers since 1982 
and we are proud that 70.000 programmers 
and nearly 400 Independent Software 
Venders (ISVs) are part of the HALO 
family. 


Media Cybernetics now offers three 
versions of the HALO Graphics Toolkit: 


HALO 

• The premier graphics toolkit 

• 200 graphics subroutines 

• Supports over 180 input, output, and 
graphics devices 

• Device support for scanners, high 
resolution imaging and VESA boards 

• 18 compiler interfaces 

The HALO Window Toolkit 

• Event-driven environment for 
graphical user interface design 

• Command bars, pull-down menus, 
scroll bars, radio buttons and icons 

• Available for Microsoft C 

• Intelligent memory management 

• Full IL\LO capability 


HALO for OS/2 

• Source code compatible with HALO 

• HALO speed, power and capability 

• Multi-threaded, multi-tasking 

• Dynamic Link Library 

• Supports background mode graphics 
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HALO 


Making these decisions isn’t easy , but 
HALO has the best track record in the 
industry. We believe that a strong con¬ 
temporary graphics toolkit is essential to 
your success. 

If you are concerned about the long term 
consequences of your graphics choices, 
call 1-800-992-HALO 


Imaging and CraphicsTechnology 

8484 Georgia Avenue 
Silver Spring, Maryland 20910 
301/495-3305 
301/495-5964 FAX 
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Software Review 


o Mastering the 

PCX Format 


Add PCX compatibility 
to your graphical 
software using the PCX 
Programmer’s Toolkit 


Bert Tyler 


T he graphics programmer con¬ 
fronts a bewildering array of 
graphical file formats. The PCX 
Programmer’s Toolkit, from 
Genus Microprogramming, supports one 
of the more prevalent“PCX. ZSoft de¬ 
veloped PCX for its PC Paintbrush pack¬ 
age. Ventura Publisher and PageMaker 
support it, as do virtually all fax and 
scanner products. So PCX compatibility 
is a handy feature to add to your graphi¬ 
cal software. 

I tested version 3.5 of the PCX Pro¬ 
grammer's Toolkit on an IBM PS/2 
Model 80 with its built-in VGA adapter. 
The PS/2 is connected to a LaserJet II 
printer, and it uses a Logitech C-7 serial 
mouse as a pointing device. The Toolkit 
directly supports virtually all the stan¬ 
dard IBM CGA, EGA, and VGA modes. 
Only CGA mode 5 is missing. The Tool¬ 
kit also supports Hercules monochrome 
mode and SuperVGA modes up to 800 by 
600 pixels by 256 colors for the Paradise, 
Tseng Labs, and Video Seven chip sets. 
It also supports the most popular ex¬ 
tended SuperVGA video modes. I was 
able to test all the standard IBM modes 
on my PS/2, 

The Toolkit Utilities 

The Toolkit comprises a set of stand¬ 
alone utilities that create and manipulate 
.PCX files, and a set of library routines 
that let you add the same kinds of func¬ 


tions to your own programs. The utilities 
were built from the supplied library rou¬ 
tines, and they demonstrate the strengths 
and weaknesses of the library. 

Unless you already have a collection of 
.PCX images to manipulate, the first 
utility you're likely to use is PCXGRAB, 
a TSR program that grabs the contents of 
your screen and saves it to disk when you 
press a preselected hot key. PCXGRAB 
can save both graphics and text screens. I 
tried it with every IBM graphics format 
supported by the Toolkit. I had no prob¬ 
lems saving the various screen images. 

I did run into minor conf licts with the 
FI 1 and F12 keys on the IBM Enhanced 
keyboard. With PCXGRAB loaded and 
intercepting keyboard activity, other 
programs, such as MS-Kermit and my 
own graphics programs, lost the ability 
to detect FI I and F12. Fortunately, few 
programs require the capabilities of the 
Enhanced keyboard, and PCXGRAB is 
easy to deinstall, so this wasn’t a major 
problem. For particularly nasty pro¬ 
grams that don’t use the BIOS to perform 
video-mode changes—the manual cites 
AutoCAD—you can tell PCXGRAB to 
expect to find the screen in a particular 
mode. 

After you’ve grabbed an image, you 
will want to display it with PCXSHOW. 
It can display stand-alone PCX files as 
welt as PCX images stored in special 
PCX-format libraries. Options include 
specifying a region of the screen in 
which to display the image, and leaving 
the screen in graphics mode (useful for 
slide shows and demonstrations). I ran 
into a minor but annoying problem with 
PCXSHOW and monochrome images 
saved by PCXGRAB. Unless I forced 
PCXSHOW into the proper monochrome 
mode (by means of its / m command-line 
argument), monochrome CGA and EGA 
images appeared on my VGA system in 
odd colors—green and white in CGA 
640- by 200-pixel mode, and brown and 
blue in EGA 640- by 350-pixel mode. 

PCXPRINT was the most disappoint¬ 


ing of the utilities. This program, which 
does what its name suggests, works only 
with monochrome images and (at least in 
version 3.5) only with LaserJet II and 
compatible primers. Moreover, the larg¬ 
est image I could print on my LaserJet 
II—using a 640- by 480- by 2-pixel image 
at the largest scaling (200 percent)— 
filled only about a sixth of the printed 
page. Images generated from anything 
other than a square pixel format, such as 
640 by 480 pixels, appeared flattened; 
this effect was most pronounced with 
CGA 640- by 200-pixel and EGA 640- by 
350-pixel images. 

Although the manual says that the 
Toolkit supports IBM and Epson dot¬ 
matrix printers, that's not the case. A 
note in a READ. ME file on the distribu¬ 
tion disk explains that dot-matrix printer 
support will be included in the next re¬ 
lease, scheduled to be available in De¬ 
cember for a nominal upgrade fee. Even 
so, there’s no promise that the Toolkit 
will support color printers. Genus spe¬ 
cifically recommends the use of pro¬ 
grams like PC Paintbrush for printing 
PCX images in color. A Genus spokes¬ 
person acknowledged that the Toolkit's 
printer support was weak, and that the 
primary focus of its next version would 
be to add dot-matrix printer support and 
expand printed output to full-page 
images. 

PCXCUT clips a rectangular chunk 
out of a displayed PCX image—you spec¬ 
ify the region With cursor keys or the 
mouse—and saves it to a separate image 
file. PCXLOC displays an image along 
with the pixel coordinates of a keyboard¬ 
er mouse-driven cursor. It’s a handy way 
to identify landmark locations within an 
image. 

PCXL1B is an ARC-like utility for 
PCX files, with the added feature that 
the other utilities and the routines in¬ 
cluded in the Toolkit can manipulate 
images "in place” within an image li¬ 
brary. PCXHDR interprets a PCX file’s 

continued 
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PCX Programmer's Toolkit 3.5 


Company 

Genus Microprogramming 
11315 Meadow Lake 
Hbuston, Texas 77077 
(800) 227-0918 
(713)870-0737 

Hardware Needed 

IBM PC XT, AT, PS/2, or compatible; 

IBM CGA, EGA, VGA. Hercules, or 
compatible adapter; Paradise. Video 
Seven, or Tseng Labs SuperVGA chip set. 

Software Needed 

MS-DOS 2.1 or higher 

Price 

Toolkit: $195 

Toolkit with library source: $495 

Inquiry 885, 


header. It reports the image's resolution, 
palette contents, and preferred video 
mode, PCXTRANS converts text 
screens saved by means of PCXGRAB 
into ASCII text format and vice versa. 


PCXFIX fixes up older PCX files that 
don't conform to the latest specifica¬ 
tions. I tested all these utilities success¬ 
fully, except for PCXFIX, I just didn't 
have old-style PCX files to convert. 

The Library Routines 

The library routines provide functions 
that assist in the manipulation of PCX 
files, libraries, and displays. Note that 
the supplied routines don’t help you to 
create images from scratch (though they 
do support cutting and pasting from 
other PCX images). Figuring out how to 
draw a circle on the screen is still up to 
you or some other graphics package. 

The routines enable you to display 
images, store and retrieve them from 
files and image libraries, and print them. 
In addition, the routines support image 
buffers and virtual memory buffers. 
Think of these as RAM-resident versions 
of PCX files. The buffers are com¬ 
pressed PCX images, and the virtual 
memory buffers are uncompressed 
images. These buffers—which may be 
stored in conventional or expanded 
memory—confer significant speed ad¬ 
vantages. 


A variety of query routines let you de¬ 
tect the presence of an MDA, CGA, 
EGA, MCGA, VGA, or Hercules video 
adapter. It can even detect the presence 
of a Paradise, Tseng Labs, or Video 
Seven SuperVGA chip set. You can also 
check for the presence and amount of 
free EMS or standard memory. 

The libraries come with interfaces to 
C (Microsoft, Borland, and Lattice), 
Pascal (Microsoft and Borland), BASIC 
(Microsoft), FORTRAN (Microsoft), as¬ 
sembly (Microsoft and Borland), and the 
Clipper. I ran all my tests using Micro¬ 
soft C 5.1. You don’t owe Genus royalties 
if you distribute executables containing 
the Toolkit routines, but you can't dis¬ 
tribute .OBJ or .LIB files that contain the 
routines, and you can't distribute the 
Toolkit’s stand-alone utilities. For $300, 
you can get the library source code. 

To test the Toolkit routines, I added 
PCX read, write, and print features to a 
Mandelbrot program that I wrote. The 
program already creates graphical dis¬ 
plays in all the IBM-specific video 
modes, and it writes and reads an alter¬ 
nate file format (GIF), so that using the 

continued 



An Introductory Short Course taught by 
Celso Grebogi, Edward Ott and James Yorke 

Broadcast Live from the University of Maryland 
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For a free color poster and for information on fees and viewing locations 
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Ours 


Quality 


Features 


Seruice 


or 


Theirs? 


Reliability... 

Ualue... 

Ergonomic... 


✓ Performance ► 


✓ Lower Price 

✓ Higher Resolution 

1600(H) H 1 280ILU 
Pixels 

✓ 3 yr Warranty 

✓ 60 Day Money Back 

Guarantee 

✓ Faster 

✓ Custom Screen Fonts 


Expensiue 

Features 


✓ Higher Price 

✓ Lower Resolution 

12801 HI K 9601111 

Pixels 

✓ 1 yr Warranty 

✓ NO Money Back 

Guarantee 

✓ Slower 

✓ ??? 


✓The Elite/1600™ 
Display System ► 


✓ Highest Data Rate 

✓ Unlimited Technical 

Support 


✓ Deliuers a picture that 
Publish magazine called 

a real knockout with the 
finest tent display you’ll 
find on any monitor- 
Mac or PC.” 


Get The Picture? 


Meet our new Elite/I 600™ a complete ultra 
high resolution 19-inch monochrome display 
system with a 1600 x 1280 pixel resolution. It 
offers the highest quality two-page display 
system available for the IBM PS/2 Series* and 
IBM PC and compatible. 

It has the same resolution as the 
Sun-4 workstation monitor. The extraordinary 
display, combined with a clean, stable, flicker- 
free picture means your images are razor sharp, 
alignment perfect* draw ings pin-point precise. 

Each display system comes complete 
with a high resolution monitor, video interface 
card, and software drivers. 

The Elite/1600™ is part of our 
extensive family of display products for rhe 
IBM compatible and Macintosh computers. 


We carry a complete line of high 
resolution color, monochrome and gray-scale 
display systems. 

The monitor you’ve got in mind 
is probably in our warehouse right now! 

Call our toll free number today, for 
our free information package, 

1 ' 800 - 343-5532 

Discover tor yourself how beautiful 
a big monitor can be. 

Got the picture? 



4Z01 Remo Crescent* Bensalem, PA 19020 USA 
Phone: (215} 639*4636 FAX: (215) 639-3420 
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At COMMUNICATIONS 
PROGRAM THAT 
MAKES ALL OF OUR 
INCOMPATIBLE 
COMPUTER 
SYSTEMS 
COMPATIBLE? 

I CALL THAT 
UNLIKELY. 

They call it 
TERM. 


TERM runs identically under DOS, UNIX, XENIX, 
VMS, BTOS and MAC? 

TERM is keystroke-for-keystroke compatible across all of our different 
computer systems and offers features like automatically restartable file transfers, 
data compression and CRC error detection. 


But/ can it be customized? 

TERM'S built-in script language is so sophisticated that it allows exact solutions 
to be tailored to our specific needs. In fact, there are over 23 pre-built scripts 
provided for solving problems like unattended file transfers, remote system polling, 
and error logging. TERM scrip! allows building customized menus, data entry 
screens and pop-up windows designed for your unique applications. 


TERM. Powerful Communications. 


Features: 

^ Automatically restartable file transfers 
^ State-of the-arl Lempel-Ziv-Welch data 
compression 

Exact VT22Q, VT102, and VT100 Em ulation 
m ALL systems 

Fully remappabte keypad support 
^ Full color support 
^ 38.4K file transfers 
^ KEflMIT Protocol lor mainframes 
v- XMODEM and YMODEM Protocols for 
bulletin boards 


Remote PC execution 

Powerful script language lor customized 

applications 

Wildcard file send/receive capability 
Auto-login, diafr'redial modem control 
Unlimited autodial directory 
Performs unattended file transfers 
Remote maintenance capability 
Online User's Manual lor instant help 
Electronic maibTELEX/FAX 
Easylink/MGI Gateway 


And it talks to non-TERM systems? 

Fluently, TERM comes with nine protocols and thirteen terminal emulations,, 
that’s enough to communicate with a wide variety of different systems. 


TERM ls available now <hi Alios, Apple Macintosh, Arix,' Arete, AT&T, British 'lelecom, Bull, Burroughs, 
CQ, Celerity, Convergent Technologies, Counterpoint Systems, Cobix, DEC VAX, Fortune, Gould, Harris, 
Heurikon, Hewlett Packard, Honeywell, IBM, I CL, ICON, IMP, Integrated Solutions, Intel, janpgate, Lamer, 
Masscomp, Momentum, Motorola, NCR Tower, Nixtforf Targon, Northern Telecom, Plexus, Prime, Pyramit 
Ridge Computer, Sequent, Sigma Designs, .Sun VGbritslaljon, Tandy, Unisys, Victor, Wang PC, Zenith and 
Zilog. Find out how easy it is to gei your VMS, UNIX, XENIX and MSDCXS machines a 
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DEC Terminal Emulation? 

Wait till you see it. TERM'S VT220 emulator meets the needs of ail of our 
divisions by providing exact VT220 and VT102 emulation on all terminals. We've 
got full graphics character support even under Unix...not to mention Televideo, 
SCO color console and the other emulations. 


TERM 


COMMUNICATIONS SOFTWARE 


Where did you find it? 

I called: 801-268-3088 


Usital Kingdom: Systems Mark™ Lid {mb) 247 0131 
Praia: Date (331) 30 3! 65 06, Ihp tog £331) 42 04 ll 18 

Reprinr ibp Log (322) 672 22 43 
I'Laiy: ESA (0541) 741113 
AirtnJk Qunix (07) S21 8666 

All orders shipped 2nd Day Air 5284 South 320 fet, Suite Cl34 


Call or write for complete mformaiton 

^ CENTURY 


SOF T W A R E 


Sait Lake City, Utah 84107 (801)268-3088 
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toolkit's routines to add PCX support 
was straightforward. 

I liked the fact that I didn't have to use 
the Toolkit routines to initialize the 
graphics adapter. Although the Toolkit, 
of course, supports that, you can also just 
tell it what video mode the adapter is al¬ 
ready using. That’s handy in cases like 
mine, where you’re simply adding PCX 
capability to an existing program, and 
it’s vital if you're using another graphics 
package that must initialize the adapter. 

Adding a PCX-save feature to my pro¬ 
gram took just eight lines of code. Half 
the job was to convert my internal video 
modes to the Toolkit's video-mode IDs. 
The feature worked on the first try. Put¬ 
ting in PCX-restore took longer, since 
my program needs information about the 
resolution of the incoming image. But I 
also got it working in short order, and 
then I tackled PCX-print. Considering 
that my program didn’t have any print 
options to begin with, I was pleased to be 
able to implement PCX-print in just 10 
more lines of code. Of course, the printer 
routines suffer from the same limitations 
as the PCXPRINT utility, so I had to set¬ 
tle for tiny and, in non-640- by 480-pixei 
modes, squashed printouts, 

I wrote several additional utility pro¬ 
grams while checking out the library 
routines and found the routines to be 
dearly documented and easy to use. The 
manual documents each routine sepa¬ 
rately, with short examples for each rou¬ 
tine in C, Pascal, BASIC* FORTRAN, 
and the Clipper; that was invaluable. 

Technical support is available by way 
of telephone, fax, CompuServe, and 
ZSoft’s BBS. When I called technical 
support to ask about printer support, I 
talked to a courteous person who didn’t 
know the answer right away but found 
someone else with the information in less 
than a minute. 

I found the PCX Programmer’s Tool¬ 
kit to be intuitive and useful. The lack of 
dot-matrix printer support was annoy¬ 
ing, but this problem may be resolved 
shortly. I would recommend checking on 
this item first if it’s a priority for your 
application. Other problems, such as 
PCXGRAB’s difficulty with the En¬ 
hanced keyboard, and PCXSHOW’s in¬ 
ability to display monochrome images 
correctly, were minor* and I had no trou¬ 
ble working around them. If you want to 
add PCX support to your graphics pro¬ 
grams, here’s a convenient and inexpen¬ 
sive solution, ■ 


Bert Tyler holds* a B.A. in mathematics 
and is an independent PC consultant. He 
can be reached on BIX as "btyler. " 


Oh, No!! They squashed the monitor! 



Its the first laptop with a 
screen as readable as a 
CRT ... 


SPECIAL 

Introductory Price 

$3995 


Viewable from 
all angles. 

•Fast 80286 CPU 
•Upgradable to 80386 
•Fast 40MB Hard Disk 


Hevolutional technology - less than an inch 
thick, yet looks like a hi-res amber monitor... 



KISS Computers 414 - 652 - 5477 

2604 Washington Rd. 414 - 694 - 5477 

Kenosha, Wl. 800 - 438 - 5477 

53140-2375 (Fax) 414 • 694 - 2441 




SHOOT TO THRILL! 
Count Disk\q/*~ 
Computer Dart 
Gun Game 


Relieve stress and 
have hours of fun 
with your computer! 




INCLUDES: 

*45 Caliber Dart Gun 
*6 Soft Darts (Suction Type) 
*5.25" Game Disk With: 
Bullseye Darts 
Championship Darts 
Baseball Game 
Count Disk Target 
Executive Decision-maker 
Boss Panic Screen 
And FREE membership to 
the Count Disk Club 

1 * 800 - 344-1996 


Supports: IBM, & Compatibies,CGA, EGA, VGA and Hercules 

*To order call our toll-free order line or send $19.95 + $3.00 (S & H) Check or 


Money Order to Count Disk, 2601-38 South Military Trail, Suite 164, West Palm 
Beach. FL 33415 . Florida residents add 6% sales tax. Deafer inquiries welcome 
at (407) 241-6050. 


Circle 85 on Reader Service Card 


SEPTEMBER 1989 'BYTE 187 





















AFFORDABLE 

CONNECTIVITY 




z 


7 





BayTech | | 

Print Master D 



MODEL 804E 

POWER 12 3 4 



• • i • O 



A VERSATILE LAN-ALTERNATIVE FOR $395 





THREE MODELS TO MEET 
YOUR APPLICATIONS 

The Print Master® II 804 Series 
is BayTech’s newest intelligent con¬ 
troller with four ports and a 256KB 
dynamically allocated buffer. 
Available in your choice of four 
serial ports (RS-232C or RS-422A), 
four parallel ports, or two serial and 
two parallel ports, the 804 Series 
offers affordable connectivity. 

The 804 Series provides a cost- 
effective solution for users who want 
to maximize their resources. Each 
four port model allows you 


to connect any combination of 
computers, printers, and plotters for: 

► printer sharing 

► plotter sharing 

► buffering of data 

► LAN printer expansion 

Models with serial ports allow 
you to also connect modems or any 
other RS-232C device for eomputer- 
to-computer communication and 
modem sharing. 

The 804 Series allows simul¬ 
taneous data input from computers, 
output of print data and full duplex 
communication between pairs of 
computers, 

LAN APPLICATIONS 

The 804 Series is ideally suited 
for expanding the printing capabilities 
of a LAN system. By acting 
Circle 33 on Reader Service Card (DEALERS: 34) 


as a printer server, it can off-load 
network traffic and provide port 
expansion and extra buffering. 

BayTech products are covered by 
a one-year warranty and are sup¬ 
ported toll-free by a team of applica¬ 
tion engineers. 

Call us today to learn how the 
new Print Master® E 804 Series can 
become your connectivity solution. 


BayTech 


Bay Technical Associates > Inc. 

Data Communications Products Division 
200 N. Second Street, P.O. Box 387 
Bay St. Louis . MS 39520 USA 
FAX: 60T467-455J 
Telex: 910-333-1618 BA YTECH 
Phone: 601-46 7-8231 or toll-free 

800 - 523-2702 



























































Application Review 



Build and launch 
applications 
with HyperPAD’s 
object-oriented, 
push-button approach 


Bob Stepno 


F ollowing in the footsteps of 
Apple’s HyperCard for the 
Macintosh, Brightbill-Roberts’ 
HyperPAD for MS-DOS is an 
intriguing product that might attract a 
new generation of programmers. 

Actually, HyperPAD is part toolkit 
for building front ends and tutorials, and 
part application package. As a toolkit, it 
is the most fun Fve had since my folks 
gave me that Erector Set. As an applica¬ 
tion package, it’s more useful than I 
expected. 

Like HyperCard, HyperPAD shows 
you screen after screen of layered back¬ 
grounds, information fields, and but¬ 
tons. Each screen is called a page , and 
files that contain the screens are called 
pads , (With HyperCard, you call each 
screen a card and each file of related 
cards a stack.) 

If you like to streamline your DOS ap¬ 
plications with batch files, shells, and 
front ends, and if you’re curious about 
object-oriented programming, Hyper¬ 
PAD deserves your attention. It also 
makes quick work of building a tutorial 
or a prototype of a new application. It 
includes a screen-capture utility that 
quickly imports spreadsheet layouts, 
word processing menus, data-entry 
screens, and other displays from text- 
based applications. 


A HyperCard 
for the PC 



Object-Oriented Programming 

HyperPAD’s programming language, 
PADtalk, is similar to HyperCard’s Hy¬ 
perTalk. For example, to put today’s 
date in a field in HyperCard, you would 
use the following HyperTalk line: 

put the long date Into field 11 Date" 

In HyperPAD, you just join “long” and 
“date” into one word (longdate) and end 
the line with a semicolon. 

From the user’s perspective, Hyper¬ 
PAD is object-oriented. Each button, 
field, background, page, or pad is an ob¬ 
ject. Each object has attributes, such as 
color, size, and shape, and it can have a 
program script that makes it do tasks. A 
button’s script can make it run WordPer¬ 
fect or play “Mary had a Little Lamb.” 
With cut-and-paste editing, you can com¬ 
bine the scripts of several buttons to 
make one button play a tune while it 


launches WordPerfect. The editing buf¬ 
fer lets you clip text, buttons, or whole 
pages and then paste them in other pads. 

A music pad lets you pick out notes on 
a text-based image of a piano keyboard, 
save or edit tunes, manipulate playing 
speeds and rests, and paste the result into 
your scripts with a Play command. 

The scripts and attributes travel with 
their object, whether you drag the object 
from one corner of the screen to another 
or cut and paste your favorite button into 
all your pads. For example, while I was 
writing this review, all the pads in my 
HyperPAD directory had copies of a but¬ 
ton called BYTE that started my word 
processor and loaded the current manu¬ 
script. 

Nothing Fancy 

As for working with graphical environ¬ 
ments, HyperPAD takes an interesting 

continued 
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REVIEW 

A HYPERCARD FOR THE PC 


HyperPAD 1.0 


Company 

B ri g ht bi I l-Rober ts 
120 East Washington St., Suite 421 
Syracuse, New York 13202 
(315) 474-3400 

Hardware Needed 

IBM PC, AT, PS/2, or compatible with 
384K bytes of RAM, two 360K-byte 
floppy disk drives or one 72QK-byte 
floppy disk drive, and any color or 
monochrome display graphics board 

Software Needed 

DOS 2.1 or higher 

Documentation 

User's manual, quick reference card, 
installation booklet 

Price 

$99.95 

Inquiry 984, 


route around DOS's many graphics stan¬ 
dards—it does practically everything 
with text. 

HyperPAD 1 s buttons are mostly words 
that are in boxes, words with shadows, 
words with color backgrounds, and 
words modified with IBM extended 
characters. For example, a notepad ap¬ 
plication distributed with HyperPAD 
uses the color attributes and line-drawing 
characters to paint a spiral-bound note¬ 
book on the screen. Another pad features 
a lined index card background, and yet 
another shows the ever-popular tele¬ 
phone index card, complete with notches 
at the bottom. 

HyperPAD lacks bit-mapped images, 
diagonal lines, and curves. It could be 
prettier, but the advantage is that you can 
use anything developed in HyperPAD on 
a low-end PC with a monochrome moni¬ 
tor without so much as a Hercules graph¬ 
ics card. (For this review, I tested the 
program on a monochrome VGA-based 
IBM AT-compatible system and a mono¬ 
chrome AT&T PC 6300.) If you have a 
graphics machine, you can still use 
HyperPAD buttons to launch graphics- 
display applications, Brightbill-Roberts 
has also posted special monochrome ver¬ 
sions of the sample pads on its BBS. 


In another concession to the realities 
of DOS machines, HyperPAD lets you 
switch between a mouse and the key¬ 
board. This means that you can build an 
application using a mouse on your PC 
and then take the application on the road 
in a mouseless laptop, using it with just 
the keyboard. 

Built-in Applications 

HyperPAD comes with a library of 25 
sample pads. Calling an application is as 
easy as pushing a HyperPAD button and 
entering the DOS path. You can even 
give HyperPAD the parameters that you 
would normally enter as command-line 
options. After that, you give the newly 
created button a name (usually the appli¬ 
cation name). 

By default, HyperPAD automatically 
starts at its home pad, which includes one 
application button labeled DOS and 11 
buttons that launch pads for a schedule 
planner, phone directory, calculator, 
and other desktop-accessory style appli¬ 
cations (see photo). 

The planner and phone pads are simi¬ 
lar to their HyperCard cousins. The first 
is actually a launching pad for several 
other pads—yearly and monthly calen¬ 
dars and a daily appointment log. Click¬ 
ing on any half-hour entry in the appoint¬ 
ment book opens a scrolling text field for 
that time period. 

The phone pad is an address book, 
with a button linking it to a dialer pad 
that actually dials the phone for you (i.e., 
if you have a modem connected) and tells 
you when to pick up the receiver. Other 
phone-related buttons and pads help you 
time your calls and keep track of incom¬ 
ing and outgoing messages. 

The DOS button runs CGMMAND- 
,CQM, putting you back at the DOS 
prompt. HyperPAD -'shrinks 11 to take up 
only 2K bytes of RAM, which leaves 
enough memory for you to run most DOS 
applications. 

Separate from the DOS button is a 
DOS pad button, which may be the least 
successful of the sample HyperPAD ap¬ 
plications. It tries to save you from the 
trials and tribulations of DOS com¬ 
mands, giving you push buttons for eight 
DOS operations: copy, move, delete, 
view a subset of a directory, launch a 
program, format (defaulting to drives A 
and B only), and make or remove a 
directory. 

The DOS pad uses three scrolling 
fields or windows. One is for files, one 
for directories, and the other for disk 
drives. You can browse through the file¬ 
names on your disks in the 16-line Files 
window, but you can view only one di¬ 


rectory at a time, and there is no facility 
for inspecting a file or performing other 
operations found in popular DOS shell 
programs. Strangely, HyperPAD lets 
you type over the filenames in the Files 
window, though doing so does not affect 
the files. 

Not All Fun and Gaines 

Error-detection is one of HyperPAD 1 s 
weaknesses. For example, when I told it 
to format a 3 l /£-inch floppy disk in an 
empty 5 l 4-inch floppy disk drive, Hy¬ 
perPAD sent the empty drive spinning 
into hyperspace for a while and then re¬ 
turned to the HyperPAD screen. There 
were no error messages saying I used the 
wrong type of drive or that I had an open 
drive door. 

Coincidentally, the READ.ME file on 
the disk warns that if you try to print with 
the printer off-line, HyperPAD may give 
you a “disk drive door open 11 error mes¬ 
sage. However, I got no error message at 
all when I issued print commands with 
the printer off. 

I also discovered that it was possible to 
lock up my computer by typing non-Hy- 
perPAD filenames after the program 
name at the DOS prompt. Normally, you 
can supply the name of the pad you want 
to run as a parameter when you execute 
HyperPAD from the command line. But 
whenever I gave HyperPAD an invalid 
parameter—even though it may have 
been a valid filename—it locked up my 
computer. 

The system also locked up when 1 at¬ 
tempted to import delimited ASCII data 
files that were not as clean as HyperPAD 
wanted. The file-import routine requires 
quotation marks as well as commas be¬ 
tween fields and allows no empty or 
missing fields. These requirements are 
not mentioned in the documentation. 
Also, I could not load an ASCII file 
larger than 600 records, but the com¬ 
pany’s technical-support person was un¬ 
able to help me find the problem. The 
company says, however, that it is work¬ 
ing on the problem. 

Still, with a product that stresses ease 
of use and even trademarks the phrase 
“push-button computing,” you should 
not have to push the hardware reset but¬ 
ton because of an incorrect file type. 

Nearly as bad, the imported data files 
became HyperPAD pads three to seven 
times the size of the originals. A 14K- 
byte file containing data about 100 news¬ 
paper editors, for example, turned into a 
64K-byte pad. A 2K byte ASCII list of 
names became a I4K-byte pad. A 7K- 
byte dBASE file became a 23K-byte pad. 

continued 
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TwinAxcess is a trademark qf KMW Systems Corporation, All other brands an? trademarks or registered trademarks of their respective holders. © 1989 KMW Systems Corporation 


GOD DIDN’T MAKE LITTLE BLUE APPLES. 

KMW DID. 


KMW brings Apple and 
Big Blue together. KMWmakes 
your Macintosh moreversatile- 
more productive -by linking it to 
your IBM midrange. Our line of 
TwinAxcess protocol converters 
connects any Macintosh to your 
System/3Xor AS/400. 

New board connection for 
the Mac II. Fora simple, cost- 
effective board solution, choose 
our TwinAxcess for the Mac H 
This easy-toinstaD card plugs into 
any member of the Mac II femfly, 
with connection to your host 
through twinax cable. 

Field-proven multiport 
products. OurTwinAxcess 
Series 0 and Series HI protocol 


converters are ideal when you 
need remote attachment capabili¬ 
ties, or when you need support for 
up to seven devices. TwinAxcess 
system-level protocol converters 
provide midrange connections for 
any Macintosh, as well as IBM 
PCs and compatibles, laptops, 
ASCII terminals, and most popular 
printers. We can also help you 
connect to a mux, a data PBX, 
AppleTalk, or DECnet 

Powerful features on every 
level TwinAxcess protocol con¬ 
verters benefit your Macs, your 


other peripherals, and your host, 
with these features; 

• file transfer to and from your host 

• terminal emulation 

■ manipulation ofIBM midrange 
data within software programs 
such as Excel, Lotus 1-23, and 
MacWrite 

* access to your host's mass 
storage capabilities 

* printer passthrough to 
ImageWriterand LaserWriter 

We'd Bee to give you more 
information on aO of our connectivity 
choices. CaD KMW today at our 
tolLfree number below, 
(800)531-5167 
InTexas, (512) 33&-3000 
In Europe, 4418441525 
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REVIEW 

A HYPERCARD FOR THE PC 


The increased size may also account for 
HyperPAD’s poor performance at locat¬ 
ing text in the files—WordPerfect was 
much faster searching the original text 
file. 

Helpful Ideas 

Back at the home pad, the first buttons to 
investigate are help and tutorial. The 
help button launches the help pad, which 
is a 48-screen hypertext help system that 
is also available by pressing the FI key in 


most application pads. The tutorial but¬ 
ton launches the tutorial pad, which is a 
36-screen document designed to Look 
like an open spiral binder. Both provide 
good introductions to Hyper PAD. 

Although both the help and tutorial 
pads are little more than electronic page 
turners, they do show you how to use Hy- 
perPAD to create more-advanced inter¬ 
active texts and demonstrations. For ex¬ 
ample, both pads have index or table of 
contents screens in which each subject 


heading is a button that links to a page 
elsewhere in the document. Using the 
same technique, any word on this page 
could be linked to a page of definitions 
for beginners, a more detailed discussion 
of the subject, or a list of related topics 
covered by other pads—and linked to 
them. 

You can add your own notes field to 
either pad, or you can create a separate 
pad for notes and then build links to sec¬ 
tions of the tutorial and help pads. Open¬ 
ing files, moving between pads, and 
building your applications are all man¬ 
aged neatly with a Macintosh-like system 
of pull-down menus. 

An ideas pad features clip art and 
sample buttons for common commands 
such as Forward, Backward, Go to First 
Page, and Go to Home. But all the ideas 
aren’t in the ideas pad. Each sample ap¬ 
plication is written in PADtalk, and the 
script for each pad, page, field, and but¬ 
ton is available to any user via a com¬ 
mand that overrides the access-level pro¬ 
tection of a pad. 

But don’t expect much help from the 
manual. Although it has an alphabetical 
section of PADtalk elements, the Hyper- 
PAD manual does not have a detailed tu¬ 
torial on how to write your own scripts. 
The manual even lacks a list and expla¬ 
nation of error messages. 

Fd also like to see some documenta¬ 
tion in the code of all those sample pads, 
which are hardly mentioned in the man¬ 
ual. (PADtalk allows Pascal-styie com¬ 
ments.) Heavily commented code would 
be especially instructive on the more 
complex sample pads, such as the move- 
the-numbers box puzzle and the scien¬ 
tific calculator. 

Caveats aside, I like HyperPAD. It lets 
you easily create and modify attractive 
and easy-to-operate user interfaces. Gen¬ 
erally, HyperPAD works well for build¬ 
ing tutorial systems and front ends for 
other software. In fact, using Hyper¬ 
PAD, you could make life easier for 
someone learning and using a new word 
processor or database manager. 

It may not, however, offer the joys of 
graphics doodling and iconography you 
find in Apple’s HyperCard. But it’s the 
easiest system I’ve seen for experiment¬ 
ing in interface design and exercising 
your own opinions about the right way a 
program should work. ■ 


Bob Stepno is a journalist and systems 
humanist who has been working with 
computers since 1978 . His master's 
thesis was on reading and writing with 
hypertext . You can reach him on BIX do 
" editors ." 



AV0CET 


systems; inc. 

The Source For Quality Em bedded-System Tools 

Avocet Systems, Inc., 120 Union St., P.O. Box 490, Rockport, ME 04056 
In Maine, tir outside U.S,, call (207) 236-9055 
TLX: 467210 Avocet Cl / FAX: (207) 236-6713 

Call today for free catalog 1-800-448-8500 
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IK/2 
BRINGS 
NEW POWER 
TO PCs. „ 


SAA to be Cornerstone 
'For New Office Apps.^ 


SAA Flag Unfurled 
As IBM Sets Course. 


IBM 

ANNOUNCES 

SYSTEMS 

APPLICATION 

ARCHITECTURE.! 


|DifTerent systems, 
one standard, SAA. 


Multiuser 
support in 
OS/2 plan. 


SAA TO PROVIDE 
COMMON LOOK 
AND FEEL, 

BUT WHEN? 


"How Soon 
Till SAA 
Products? 


OS/2: 

Multitasking 
for the 
masses. 


[SAA: The Yellow Brick Road, 
to Cooperative Processing 


Promises made. 
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SAA is a reality you can plan on. 

Two years ago IBM had a vision for the future. We 
called it Systems Application Architecture^ or SAA. 

Wk said that SAA would bring IBM systems closer 
together. So that PC. midrange, and mainframe 
screens could look alike. So that people accustomed 
to one could feel at home at another. 

We also said that SAA would make it easier for 
systems to work with each other. 

So here we are, two years hence. Only now, SAA is 
much more than a promise. We ve announced our first 
SAA application. 

Its called IBM OfficeVision, and it could change 
the way your company works, even the way it thinks. 

A familiar face at every desk. 
IBM OfficeAision. 

Imagine a desktop w ith a self-dialing phone, 
electronic mail, a connected calendar, an automatic 
address book, a terrific word processor. 

Then, imagine every other desk in your company 
with all the same things, always there, arranged the 
same way 

Finally imagine several computers working as one, 
running different programs at once, just for you. 

That’s the idea behind IBM 
OfficeVision. 

Your screen is the desktop, and 
it will give you the basic necessities 
of office life—phone, mail, calendar, 
etc. But more to the point, because 
Offic^ision will run across multiple 
IBM environments—VMJ* MVS™ 

OS/40CF and OS/2—it can be a 
launching pad for bigger things, 
especially at workstations powered 
by OS/2. 

hi the middle of an OfficeVision 
screen, you’ll be able to “snap-hf 
familiar PC applications like Lotus 
1-2 S* or Microsoft Excel? At the 
same time, you can run larger 
business applications on host com¬ 
puters. get Files from a mainframe, 
crunch numbers on a midrange 
and send a report on your local 
area network. 

You’ll also he able to swap infor¬ 
mation right on your screen—for 
example, paste a graph from a 
spreadsheet into a memo. Icons and 
mouse clicks make it very simple. 

What’s more, OfficeVision will 
protect your previous investments. It 
not only accommodates your DOS 
and nonprogrammable terminals, it 


extends their power, and it will woik with existing 
office applications like IBM PROFS.™ 

And your programmers will be 
able to create compatible applications 
for OfficeVision, thanks to SAAs open 
architecture. 

To be delivered over the next 12 months, 
OfficeVision will unite your systems as never before, 
including your most valuable “data processors,” 
your people. 



Unleashing the power 
of OS/2. 

OS/2 Extended Edition is the high-test 


fuel of personal computing, but its also a cornerstone 
of SAA. 

Which means that IBM OfficeVision can really put 
OS/2 EE to work, building on advances —^ 

like multitasking and, even more exciting, [\ 

d=i 


With cooperative processing, an 
OfficeVision user can have several com¬ 



puters sharing one task, A midrange computer might 
search files in a mainframe for constructing a graph 
that’s displayed on a PC. 

Each system does its 
part, but as a user you’re 
completely unaware. You 
simply ask for the work 
to be done. I low it gets 
done isn’t your worry. 

A single standard. 
Multiple solutions. 

WtW 



On a PC network. 



We can call SAA a 
standard, but that doesn’t 
mean much unless soft¬ 
ware developers agree with 
us. And indeed they do. 

Major software firms are embrac¬ 
ing SAA, creating applications of 
their own for everyone from secretar¬ 
ies to CEOs, for needs ranging from 
manufacturing to human resources 
to finance to telecommunications. 

The question is, when should you 
embrace SAA? With applications like 
IBM OfficeVision, companies who 
adopt SAA will enjoy a clear advan¬ 
tage over those who don’t. So the 
time to start planning is now. 

To learn more about SAA, 

Of ficeVision and your future, call 
your IBM Marketing Representative 
today ^ 


On a mainframe. 

® 1989 IBM Corporation. Systems Application Arrhitecturp MVS, VM. Q5/4CO. O^Z and WF5 are trademarks of (he IBM CoqMratan. Lotus 121*3 teemed trademark of the Lotus Devetapmerri Coporaticn 
Microsoft Exeef is a re^teied trademark of the Microsoft Corporation ^ 
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Unforgettable 


[f your AT-bus computer runs out of RAM 
expand with the unique BOCARAM/AT PLUS 
and forget about memory problems. 



In todays demanding business world, advanced software 
asks for more memory. Boca Research has created an 
answer that supplies essential memory for the latest 
applications, BOCARAM/AT PLUS adds a whopping SMB 
of software-configurable memory per board, per slot to 
286 and 586 computers. With more room to run your 
favorite software packages, and less time spent on 
setting switches, youll see your productivity 
dramatically increase. 

Innovative. Like no other memory board, BOCARAM/AT PLUS 
can handle heavy workloads at faster speeds. Its unique 
RAM chip feature delivers zero wait state* performance via 
specially designed software. For ATS zipping along above 
standard speeds, the Boca-designed VLSI chip keeps up 
with any CPU... up to 33MHz, 

Versatile. Whatever memory you're lacking 

BOCARAM/AT PLUS can fill your requirements. 
Start with 2MB and simply add readily- 
available 1 MB chips as your needs 
grow. The boaixj uses split 
memory addressing and 
backfills 128K, allocating 
the remaining RAM as expanded 
and/or extended memory to satisfy 
any software. 

Compatible, flo matter which operating 
system you choose DOS, OS/2, Unix or 
Xenix BOCARAM/AT PLUS offers complete 
support. By com p lying wi th L [ M/EM S 4.0, 
the board ensures compatibility with software 
utilizing expanded memory... up to 32MB 
per system . 

Ease of Use, BOCARAM/AT PLUS' switchless 
Installation is a breeze. The configuration is chosen 
via software, stored in an EEPROM and is in place at 
boot-up. Future changes are painless. 


Innovative 


Reliable 


Compatible 

Case of Use 


Versatile 


$ 225 . 

OR RAM 


Reliable. Each BOCARAM/AT PLUS is carefully tested 
and packaged before leaving the factory so you'll be 
guaranteed a quality product. Additionally, diagnostics 
software is provided to assure proper functioning of board 
components. If a defective chip is located, just replace 
the one chip... no need to replace a whole bank of nine 
as in SfMM architecture. A two-year warranty and free 
technical support ensures Boca quality. 


For the memorable BOCARAM/AT PLUS and an unforgettable performance, see your local dealer or contact us directly. 
Also, ask about BOCARAM/AT I/O PLUS with 4MB of RAM and serial/parailel ports. 

BOCR 


RESEARCH INC 


6401 Congress Avenue, Boca Raton, FL 33487 * Phone: 407/997-6227 * FAX: 407/997-0918 

BOCARAM/AT FLUS and BOCARAM/AT I/O PLUS arc trademarks of Boca Research, trie. All other references to computer systems, software and peripherals use trademarks owned by their respective 
manufacturers. C Copyright I9B9 floca Research, Inc, *Zero wait-stale performance Is dependent on die design, layout and chip types on Ihe system board. 
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Application Review 


Arriba: 

The Painless PIM 


rotten; H-FoMcr FMlutr pfi-Clone F?‘FHr F9 Edf$ Hb n filr 



fibratom 

fibralidii 

Bandy 

Bell 

Gassier 

City 

Good 


ESSES! 



First Hase 


Hr. and Rrs, 
fir. and firs, 
fir. and Mrs. 
firs. Helen 
fir. and firs, 
fir, and firs, 
fir, and firs. 


I firs. Gerry 


fir. and firs. D.H. 555-555-8392 

fir, and firs. H.R. 0 555-555-2B99 

fir, and firs. Hkhae 555-555-7734 

Hr, and firs. Bill 555-555-2309 

Sr. Hi Ilian and Car 555-555-3349 
Hr. and firs. Harry 555-555-8026 


Phone miHber Conpany/Beference 


Burl 555-555-2861 
Bobert 555-555-7937 
Hard 555-555-8285 
555-555-302B 
Bon 555-555-5723 

Ed 555-555-2B90 

Hi Ifor 555-555-9248 


Senior Citizen's Grp 
ConRunlty Charity Org 
Historical Cornu Use 
ABC Faint Supply 
Chanter of Cowierce 
Bay Area Outdoor Club 
ftorthwest Liberty 


[555-555-3340 iKosfeld Associates 


ffgtutl Sayings 
O'Kane Party Supplies 
Bynanic Im/esfnents 
Connanitu College 
OiLfie Id Works 
Voting-Blarney flssoc. 


Each entry in Arriba r s phone list represents a folder that contains related notes . 



Good Software shows 
that using a personal 
information manager 
needn’t be an ordeal 


Lamont Wood 


A rriba offers something that is 
generally lacking in personal 
information managers (PI Ms)— 
ease of use. Unlike with other 
PIMs, with this $195 PC package you 
can become productive almost immedb 
ately, thanks to its cookbook approach to 
information management. But should 
you itch to do so, you can break away 
from its recipes and come up with your 
own. 

Arriba has, of course, problems and 
limitations. And it's not as polished as 
some of its big-name competitors. But if 
it gets what you need done with minimal 
hassle, you may not care. 

Notes and Folders 

It's inevitable to compare Arriba 1.0 
with Lotus’s Agenda (see “The Database 
Redefined/' December 1988 BYTE). 
Both let you assemble your thoughts or 
your daily schedule in an intelligent 
notebook that sorts, arranges, and 
probes itself on command. 

But using Agenda requires that you 
vault a series of conceptual hurdles and 
figure out what the programmers meant 
by the terms note, item , view, and sec¬ 
tion, Slowly, you learn to jot down your 
thoughts as items, expound them with 
appended notes, sort them by categories, 
and view them in sections. As you go 
along, you add categories, filters, and 
other functions, until finally you arrive 


at the application you need—it's like add¬ 
ing clay until you get a statue. 

With Arriba, you load the software 
and immediately get three canned appli¬ 
cations—a phone list, an appointment 
calendar, and a to-do list. Other formats 
let you create a variety of other common 
data files, or you can cook up your own 
formats. 

Arriba lets you write notes about 
appointments, contacts, and so forth. 
Part of the note can serve as the title, 
somewhat corresponding to an Agenda 
item. You can search all the text in an 
Arriba note, and it can be 16K bytes 
long. 

Where Agenda has sections and 
views, Arriba has folders and file cabi¬ 
nets. A file cabinet is the entire textbase, 
and the folders are the subject headings it 
contains. A folder can contain notes, 
other folders, or both. But there the prod¬ 


ucts diverge. Agenda sorts items into 
views based on their contents and the 
specifications you give in the category 
manager. Agenda even lists the items in 
columns, with the matching text in the 
adjacent columns to the right or left, 
letting you sort by more than one speci¬ 
fication. 

Arriba is not as sophisticated; it 
mainly has the search command. You 
can give Arriba a search specification- 
complete with AND, OR, and NOT logi¬ 
cal operators, parenthetic clauses, and 
wild cards—and it searches the notes of 
the current folder and its subsidiaries for 
the text. If it finds a match, it displays a 
screen with that note, with the matching 
text highlighted. Should there be more 
than one match, Arriba shows a list of the 
note titles, which you can browse 
through. You arrange the folder contents 

continued 
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REVIEW 

ARRIBA: THE PAINLESS PIM 


Arriba 1*0 


Company 

Good Software Corp 
13601 Preston Rd.. Suite 500W 
Dallas, TX 75240 
(800) 272-4663 
(214) 239-6085 

Hardware Needed 

IBM PC XT or compatible with 384K 
bytes of RAM and a hard disk drive 

Software Needed 

MS-DOS 2,0 or higher 

Documentation 

User's manual 

Price 

$195 

Inquiry 8B3, 


manually, whereas Agenda’s category 
manager does it automatically. 

Cookbook Recipes 
The phone list is actually a mailing-list 
program. It displays a list of entries, each 
with a name, phone number, and com¬ 
pany reference (see photo). But the en- 
tries are just the titles of individual notes, 
and each note has formatted data fields 
for an address, plus a field for general 
text (so you can make notations)* Using 
the print command, you can prim a per¬ 
sonal telephone directory as shown on 
the screen, or you can print mailing 
labels. 

If you have an auto-dialing modem, 
Arriba can dial the phone number in the 
entry for you. If you need to dial 9 to get 
through a local private branch exchange 
or wait for a second dial tone or add long¬ 
distance access codes, you use the Setup 
menu. You can even tell Arriba what 
your area code is so it will add 1 to any 
calls outside the area code and drop the 
area code while calling inside it—com¬ 
mon-sense features you don’t normally 
see. {What Arriba does not do, although 
it would be nice, is track the duration and 
destination of your calls, in case you 
need to charge them to someone else.) 

You can dial any number that appears 
in any note, not just the phone list, by 
having the cursor on the line that con¬ 
tains the number and invoking the dial 
command. If you are in the phone list ap¬ 
plication, Arriba dials and then calls up 
the note associated with the number, so 
you can start typing notes regarding your 
phone conversation. 

Meanwhile, calling up the calendar 


gives you a screen window' with a three- 
month calendar display, laid out in typi¬ 
cal fashion, with the current month on 
top and the current day highlighted. 

Pressing Return brings up a display 
showing a list of time slots (every half 
hour is represented), and along the bot¬ 
tom of the display is a chart showing how 
much of the day is scheduled. If, for in¬ 
stance, you put the cursor on 9:00 a.m. 
and press Return, Arriba gives you a data 
input window that asks you for the start¬ 
ing and ending time or the duration of the 
appointment and a brief description. If 
the appointment lasts 90 minutes, the 
next two lines displayed will have ditto 
marks added to them, and the chart will 
show highlights between 9:00 a.m. and 
10:30 a, m. You put the cursor on the new 
appointment and press Return again* You 
can then add a note to that appointment to 
remind yourself of what will be dis¬ 
cussed. 

You can search the contents of the 
note—and all the notes in the calendar, 
for that matter. Short work with the 
search command can, for instance, show 
which day you had that “court appear¬ 
ance” concerning “Smith.” 

You can page through the months, for 
example, from January 1980 to Decem¬ 
ber 2037. Arriba accepts a wide range of 
time inputs (e.g., 330 will be seen as 
3:30 p.m.), and you can input the current 
date and time with function keys. But it 
falls far short of Agenda, which can 
make sense of things like “a week from 
Thursday*" In fact, Arriba seems to 
know nothing about the days of the 
week—this is troubling, especially if you 
do most of your scheduling on a daily 
basis. 

The to-do application is a simple list¬ 
ing of items you need to do. There are 
fields for description, date due, person 
assigned to, and priority. 

Further Cooking 

Arriba does not limit you to its defined 
applications. You can add your own fold¬ 
ers with your own formats for the data* 
Here, again, it provides recipes—Arriba 
comes with 10 data-file formats to 
choose from* These include a format for 
auto-expense records, business-expense 
records, a calendar (for writing applica¬ 
tions like the canned calendar file), con¬ 
tact management, a daily journal, a 
property locator, real-estate tracking, a 
phone list, and two to-do lists. 

You can also create an entirely new 
form, to your own specifications* Doing 
so requires a little more expertise and 
planning, since you have to specify the 
field lengths for your data elements and 


decide which ones will appear in the note 
titles* In fact, it’s a lot like ordinary data¬ 
base programming, except Arriba han¬ 
dles many of the details. For instance, 
you can move the data fields around on 
the screen, as you would move text with a 
word processor; the subsequent data in¬ 
put window shows the inputs as you ar¬ 
ranged them. 

Like Agenda, Arriba has no provision 
for mathematical calculations—you can’t 
add up the numbers in particular fields. 
You can only fill them in, search them, 
read them, and edit them—or dial them, 
if they happen to be phone numbers. 

Other Entrees 

You can run Arriba as a t37K-byte TSR 
program. But it has no facility for im¬ 
porting data from whatever was on the 
screen previously. 

The TSR mode will not work with a 
program that intercepts keyboard input. 
Also, if you pop it up atop a program 
using a graphics screen, Arriba will 
work fine, but when you go back to the 
original program, you'll have only gar¬ 
bage on the screen and you may have to 
reboot. (Alas, Arriba is hardly the only 
TSR program that does this to you*) 

You can also load Arriba normally and 
escape to DOS. Once there, you can exe¬ 
cute simple DOS commands such as DIR 
and COPY—although anything else is 
likely to produce a “cannot load pro¬ 
gram” error message. Typing Exit re¬ 
turns you to Arriba. 

Arriba lets you import ASCII files 
into a note and export a note as an ASCII 
file. It also has a function that exports 
the entire contents of a folder to a “file, ” 
but in this case a “file” turns out to be 
another Arriba textbase (a collection of 
folders under one name). Arriba will not 
handle any file types other than ASCII— 
a shortcoming, since many PIM pack¬ 
ages make a point of handling popular 
word processing formats* For example, 
if you currently keep your phone list in a 
word processing file, you are likely to 
encounter difficulty importing it into 
Arriba. 

The I6K-byte limit on notes, which 
at first seemed copious compared to 
Agenda, is actually a problem when you 
want to import large amounts of data. 
Arriba just loads its 16K-byte maximum, 
cuts off the rest, and gives you an error 
message. I tried importing a phone list of 
about 750 people only to find out that 
Arriba could only handle about 200 per 
folder* Basically, it’s up to you to cut the 
data into smaller chunks—a tedious ad¬ 
ditional chore. 

continued 
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ZEOS/RS 


Your favorite Keyboards. Guaranteed 


Tate 

Y)ur 

Pick. 

Only ZEOS lets you 
decide between two great 
keyboard styles. Choose 
the ZEOS/RS with 
standard Enhanced key 
spacing yet a 25% smaller 
footprint Or choose the 
ZEOS/F12 with all the 
function keys on the left. 
ZEOS gives you the 
choice. Two great key¬ 
boards, one great price! 

Only 

W 

Flcast: add $5.00 far shipping & handling- Your ZEOS key board 
comes with the sUmdmd 6'toiled cable. For an additional 30' 
cablee*tension C 16 r total jadd $-10.DO. ZEOS keyboardsuse the 
standard DTN type connector as do most compatibles. tf you're ttcA 
sun: what yuu need, ccmtaft yourcwnpHterretailer. For PS/2 style 
connectors add $15.00. XT. AT and l^y/2 are trademarks t if I EM 
CorporatiutL Prices-are-subject In chang? withrmt notice. CalP 
far complete warranty details. Amiable in 12 languages r call to 
verify stock. Z EOS is a publicly traded cfsmpnny. MP E.S' 

ST PAUL LocalOTC. 


ZEOS/F12, “F”Keys on the Left! 
Many people prefer their function 
keys on the left. That’s why we 
developed the ZEOS/F12. If you 
use your “F” keys frequently, then 
definitely give the F12 a try. You’ll 
never go back. 


ZEOS/RS, 25% smaller footprint! 
We made it 25% smaller yet kept 
the standard Enhanced key size 
and spacing. People love it by the 
thousands. You will too. Just de¬ 
cide what you’re going to do with 
all that extra desk space! 


Who said typing can’t be both fast and fun! Now it’s both. ZEOS gives 
you your choice of two great keyboards. 

Choose the ZEOS/RS (Reduced Size) keyboard. It’s 25% smaller! Or 
select the ZEOS/F12. All 12 function keys are on the left, where a lot of 
us learned to use them. It’s great for Function-intensive applications. It’s 
fantastic for typing! 

Either way you get that great ZEOS Mechanical Tactile feel with the 
perfect “Click” 

Plus, you will also get that extra ZEOS value. Like an anti-static dust 
cover included at no additional charge. Our famous ZEOS 30 day Money 
Back guarantee, Full One Year Warranty, Toll Free Technical Support 
and Expedited Replacement 
policy are yours too. 

So take your pick 
and start enjoying 
your new ZEOS key 
board right away. 

Older yours now 
by calling 
800-423-5891. 



Order Now Toll Free 
800 - 423-5891 

Open days, evenings and weekends. 
Fax Orders Dial: 612 633 2310. 

In Minnesota Call: 612-633459L 
MasterCard, VISA and COD 
630 5th Avenue NW, 5l Paul, MN 55112 


Circle 32? on Reader Service Card 



































REVIEW 

ARRIBA: THE PAINLESS PIM 


Within a textbase you can* as you’d 
expect* copy material From one note to 
another—swiping a phone number* for 
instance, from the phone list to an ap¬ 
pointment note. 

As for performance, Arriba is quite 
responsive. No matter what you’re 
doing, the screens pop up like flashbulbs 
(at least they do on my 16-MHz AT- 
clone); file imports are almost as fast, 
provided they’re the proper size. 

In general* getting between screens is 
only a matter of two or three keystrokes. 
Repeatedly pressing the Escape key 
eventually brings you back to the main 
menu, so you’re not likely to ever get 
lost. Pressing Escape to “back up*’ 1 how¬ 
ever, can be a problem. When inputting a 
note, for example, the Escape key still 
means “escape,” and I had to learn the 
hard way that you need to press the Save 
key when you’re through typing a note. 
Otherwise* the search command frus- 
tratingly refuses to find anything—since 
escape preceded save, there’s nothing in 
the notes. 

The user’s manual that comes with 
Arriba is adequate* if unexciting. But it 
is irrelevant anyway since everything you 


N o matter 
what you ’re doing, 
Arriba screens 
pop up like flashbulbs. 


might need to know about Arriba is in an 
enormous (367K-byte) help file. You can 
invoke the help command at any time and 
get a somewhat context-sensitive help 
screen. F10 loads the help file as a text- 
base. You can then invoke the search 
command and get the help topics you 
need. Searching for “export and ASCII” 
will get you a list of the seven help notes 
that contain the two words. You would 
see that one of them is titled “exporting 
note text to an ASCII file” and call it. 

Proper Diet 

Arriba, like Agenda, provides a simpli¬ 
fied database language—with additional 
calendar and phone functions—suitable 


for managing personal information. The 
simplification puts mathematical analy¬ 
sis out of the picture. But for those of you 
whose PCs have replaced your filing cab¬ 
inets, you can easily do what you could 
always do before you computerized- 
browse through your material. 

But Arriba manages to avoid a prob¬ 
lem that Agenda typifies. Too often, 
software evokes an appreciative “golly, 
this is neat” reaction from the user as he 
or she surveys the sophisticated complex¬ 
ity of the new package , just prior to aban¬ 
doning family and friends for whatever 
time it takes to master its intricacies. 

Eventually* somewhere on the other 
side of the learning curve, the user may 
return to the original job and actually be¬ 
come more productive (i.e,, before some 
new software comes along). 

Software doesn’t have to forsake 
simplicity for functionality, and users 
need not be programmers. Arriba sets an 
example. ■ 


Lament Wood is a freelance writer and 
computer consultant living in San Anto¬ 
nio, Texas. You can reach him on BIX as 
u lwood. ” 


LAPTOPS $385 FAX 


TOSHIBA T1000 . 

..$635 

NecUftralite 2meg .$2289 

CANON Fax 20 . 

..$949 

AVATEX 110/220V 

..$625 

“ T1200F. 

.$1299 

Prospeed 286/20 
" 286/40 . 

.$3049 

“ Fax 225 . 

.$1545 

NISSIE 320 .... 

..$495 

" T1200FB . 

.$1385 

.$3399 

" Fax 270 . 

.$1795 

11 303 . 

..$495 

“ T1200H . 

. .$1795 

" 386/40 . 

.$4395 

" Fax 350 . 

.$1995 

MURATA 1200 .. 

..$569 

“ T1200HB. 

.$1895 

Mitsubishi 286-219$1995 

“ Fax 450 . 

.$2349 

“ 1600 . 

..$669 

“ T1600. 

.$3045 

“ 386-290 . 

.$2299 

“ Fax 630. 

.$2699 

" F30. 

.$1399 

" T3100E . 

.$2565 

" 386-240 . 

.$2795 

“ Fax 705 . 

.$2999 

RICOH RF800 .. 

..$649 

" T3200/40 . 

.$3299 

SHARP 7241/40mb$1999 

" Fax 730 . 

.$3499 

“ Fax 15 . 

.$1155 

“ T5100 . 

.$4099 

“ 4602. 

.$1445 

PANASONIC 


“ Fax 25. 

.$1295 

“ T5200 40 . 

.$4795 

" 4641 . 

.$2295 

KXF 100. 

..$825 

“ Fax 35. 

.$1545 

“ T5200 100... . 

.$5299 

“ 5541 . 

.$3599 

KXF 120. 

..$975 

“ Fax 65 . 

.$1595 

ZENITH Z-184-10. 

.$1495 

PANASONIC PRINTERS 

PANAFAX UF 135 

..$799 

SHARP FO 220 . 

..$699 

“ Z-184-20. 

.$2129 

KXP1180. 

. .$179 

“ UF 145 . 

.$895 

“ FO 300 . 

..$849 

'* Z-286-20 . 

.$2949 

KXP1191 . 

. .$229 

“ UF 250 . 

.$1299 

“ FO 330 . 

,.$999 

" Z-286-40 . 

.$3388 

KXP1124. 

..$325 

“ UF 260 . 

.$1549 

“ FO 550 . 

. $Call 

“ Z-384-40 . 

.$4799 

KXP1592. 

. .$395 

SANYO SF 100.. 

..$765 

“ UX 350 _ 

.$1099 

COMPAQ 286-20mb$call 

LASER KXP 4450 $1369 

“ SF 200 . 

.$929 

TOSHIBA 30100 . 

..$745 

“ 286 40 MB .. . 

.. $call 

KXP1595. 

..$425 

“ SF 515. 

.$1145 

T3300 . 

..$799 

NEC MLTSPD HD.$1949 

KXP1524. 

..$509 

SHARP UX 50 ... 

.$535 

T3600 . 

..$965 

“ MLTSPD EL ... 

.$1499 

CANON Fax 8... 

..$619 

Remfg. UX 30 ... 

.$385 

T3700. 

.$1099 


PREPAY PRICES: VtSA/MC/CGD + 2.9% Restock 20% Handling Chg, 5,95 No Exchange/Returns, 


T.P.C. 12603 Hoover St, 
Garden Grove, CA 92641 


714/898-8262 4 QAA QQQ 0“|QQ 

FAX 714/891-1202 I “OUU “ OOO “ O I OO 
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IN ALLY . A debugging 
tool tough enough to 
handle the DOS 
Nasties. 


New Version 2.0 


Soft- 



Nasty over-write? No sweat! 

Soft-ICt manor)' range break points help you 
track down memory over-write problems 
whether you are doing the over-writing or 
another program is over-writing you 

Hung program? No problem! 

When the system hangs, you now have hope 
With Soft-ICE you can break out of hung 
programs no matter bow bad the system has 
been trashed And with Soft-ICE's back trace 
ranges you can re-play the instructions that led 
up to the crash 

Program too large? Not with Soft-ICE! 



How Soft-ICE Works 

Soft-ICE uses the power of the 80386 to sur¬ 
round your program m a virtual machine. 
This gives you complete control ol the 
DOS environment; while Soft-ICE runs 
safely m protected mode Soft-ICE uses the 
80.386 to provide real-time break points on 
memory locations, memory ranges, execution, 
/O ports, hardware & software interrupts 
With Soft-ICE you get all the speed and power of 
a hard ware-assisted debugger at a software price 

Don't want to switch debuggers? 

You don’t have to! 

Soft-ICE can run stand-alone or it can add its 
powerful break points to the debugger you already 
use Use your favorite debugger until you require 
Soft-ICE Simply pop up the Soft-ICE window to set 
powerful real-time break points. When a break point 
is reached, your debugger will be activated automatically. 


Solt-ICE runs entirely in extended memory This means 
you can debug even the largest DOS programs And 
since your program runs at the same address w hether 
Soft-ICE is loaded or not you can line! those subtle 
bugs that change when the starting address of your 
code changes. 

System debugging? Soft-ICE is a natural! 

Soft -ICE is ideal for full source level debugging ol TSRs. 
interrupt service routines, sell booting programs, DOS 
loadable device drivers, real-time kernels, non-DOSO/Ss 
and ROMs Soft-ICE can even debug within DOS & BIOS. 


MagicCV with Soft-ICE 

Using Soft-ICE with CodeView gives you the leatures 
necessary for professional level systems debugging. 
MagicCV and Soft-ICE can work in concert with Code¬ 
View to provide the most powerful debugging platform 
you will find anywhere 

These may be the only two products Eve seen in 
die last two or diree years diat exceeded my wildest 
expectations for power, compatibility and ease-of-useT 

— Paul Mace 
Paul Mace Software 


Soft-ICE $386 

MagicCV $199 

MagicCV lo r Wi ndows $ 199 


Buy Soft-ICE &r MagicCV(W) 

—Save $86. 

Buy MagicCV and MagicCVW 

—Save $100, 
Buy All 3 —Save $186, 


10 day money-hack guarantee 
Visa. MasterCard and 
AmEx accepted 


E 


New Soft-ICE 2.0 features 

■ Back Trace Ranges 

■ Symbolic & Source level debugging 

■ EMS 4.0 support with special EMS 
debugging commands 

■ Windowed user interlace 


t, Nu-Mega 

V TECHNOLOGIES 


CALL TODAY (603) 888-2386 
or FAX (603) 888-2465 


RUN CODEVIEW 
IN 8K 

MagicCV 


4 


CodeView a great integrated debugger but 
it uses over 200K of conventional memory 
MagicCV uses advanced features of the 
BO 386 to load Code View and symbols in 
extended memory ! htS allows MagieC V to 
run CodeView- in less than 8K of conven¬ 
tional memory on your H03Bfi Pi 


NEW—Version 2:0 includes EMS 4 0 driver 

Attention Windows Developers! 

Version available lor CVW 


RG. BOX 7607 ■ NASHUA, Nl 1 ■ 03060-7607 
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Reviewer’s 

Notebook 

Reviewer *s Notebook is a 
compilation of brief reviews and 
updates to previously published 
evaluations, BYTE will publish 
Reviewer's Notebook each month 
on a space-permitting basis . 


PixC Leaves Windows Overhead in the Dust 


W indows without the operating sys¬ 
tem overhead: The idea is great. 
As a hardware implementation of win¬ 
dows for SCO Xenix and MS-DOS, PixC 
makes this idea a reality for 80386 AT- 
bus PCs. 

PixC includes a 1536- by 950-pixel 
monochrome monitor, a video-control 
board, and a three-button mouse. A four- 
port serial board for connecting to other 
machines is a $400 option. The window 
manager and programs are embedded on 
the video board, which has an Intel 
82786 window chip and 3 megabytes of 
video RAM. You can display as many as 
six windows on the screen at a time. Each 
window has function icons for sizing, 
positioning, scrolling, cloning, dosing, 
and cutting and pasting. 

I used four windows: one PC window 
(the Xenix equivalent of an MS-DOS 
console), a window through one of the 
serial ports to a Unix minicomputer, and 
two windows into Xenix on the local ma¬ 
chine. I also ran VP/ix in the PC win¬ 
dow, which, like the standard console, 
handles 12 virtual terminals of its own. 

My job requires me to maintain a 
minicomputer, to program in 80386 
Unix/Xenix, and to transfer files to and 
from MS-DOS. PixC let me work simul- 



PixC can simultaneously run six 
windows without slowing down the host, 


taneously in all these environments on 
the same screen, each window a full 80 
columns (optionally 132) by 25 rows. 
This did not slow down my computer, be¬ 
cause PixC operates transparently, using 
its own hardware. 

But PixC has some limitations (the 
manufacturer says that it is working to re¬ 
solve them). First, the PC window is 25 
rows, while all others end at 24 rows. 
Thus, it is inconvenient to run another 
PC in any of the other windows. 

Second, the serial ports don't extend 
their communications to the system bus; 


they only communicate internally with 
the video board. So although I created a 
window to an external machine without 
taxing the local system, I had no way for 
the local system to communicate with the 
external machine on the same line. This 
weakness extends to the use of the 
mouse. To use the screen mouse within 
an application, you need to run a cable 
between the fourth PixC port and a sys¬ 
tem serial port—a loss on both accounts. 
Overall, PixC is economical and easy 
to use, 1 learned the display quickly due 
to the intuitive nature of the windows and 
because the actions and icons were con¬ 
sistent with other common (and more-ex- 
pensive) systems. In fact, the most diffi¬ 
cult part about writing this review was 
finishing it. Now Til have to send the 
PixC back, and I will surely miss it. 

—Ben Smith 


PixC Display System 

International Software Corp. 

526 Commons Dr 
Golden, CO 80401 
(303) 526-0388 

$2995 with system-software interface 
$495 for each additional interface 

Inquiry 886. 


Inconsistency Mars Budget-Priced Scanner 


A t$899, The Complete Page Scanner 
provides some of the features of 
flatbed scanners, such as Hewlett-Pack¬ 
ard's ScanJet, at about half the price. But 
in terms of image quality and overall 
performance, it compares to the cheaper 
hand-held models. 

The product offers 4-bit, 30CLdot-per- 
inch, full-page scanning for the IBM PC, 
PS/2 Model 30, and compatibles. Unlike 
flatbed scanners, it uses three rollers to 


pull pages past a scanning window. You 
can select resolutions of 200 or 300 dpi, 
choose two halftone settings, and pick 
three dithering patterns: bayer, spiral, 
and mesh. The scanner supports 16 gray 
scales. 

Menu-driven SmartScan software, 
which is included, converts images into 
various file formats, such as TIFF, PC 
Paintbrush-H, Dr. HALO, Windows 
Paint, and GEM. It also imports and 


combines graphics and text files so you 
can merge them with scanned images and 
store them as one file. 

I easily installed the interface card and 
software into my AT clone in about 15 
minutes. From the main menu, 1 found 
the configuration screen, where I se¬ 
lected page size, orientation (portrait or 
landscape), and scanning resolution. 

I tested the scanner with BYTE’s scan¬ 
ning template and a variety of line art. 
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halftones, and continuous-tone images. 
For comparison, I scanned the same ele¬ 
ments with an HP ScanJet. I printed the 
scanned images with an HP LaserJet 
Series II. 

After experimenting with scanner 
adjustments, I generated some clean 
copies, but my results were inconsistent. 
Black stripes appeared at the top corners 
of printouts, or stray pixels dotted the 
page. Dithered images showed less con¬ 
trast than with the ScanJet, but the qual¬ 
ity was adequate for newsletters. 

Unacceptable, however, were the size 
distortions. Images scanned and printed 
at 300 dpi shrank 4 percent to 288 dpi 
horizontally and 10 percent to 270 dpi 
vertically. The manufacturer claims that 
the software shrinks images so 814- by 
11-inch scans fit 8- by 10-inch formats— 
the maximum for some laser printers. To 
print the image correctly, you must store 
it in your PC and then import it into an¬ 
other application, such as PageMaker. 



The Complete Page Scanner is 
economical for some applications . 


The manufacturer designed The 
Complete Page Scanner to work with The 
Complete Fax board and The Complete 


OCR/Page software. Unfortunately, the 
SmartScan software doesn’t integrate 
these products. To use the scanner with 
the fax board, you scan the image from 
within SmartScan and save it as a fax 
image file. Then you send the image with 
The Complete Fax software. A similar 
procedure is necessary to run The Com¬ 
plete OCR/Page software. 

Overall, the scanner lends itself to 
low-end desktop publishing applications 
where high-quality images and accurate 
sizes aren’t required. Otherwise, you 
might as well spend the extra money on a 
flatbed scanner. — Robert Mitchell 


The Complete Page Scanner 

The Complete PC 
521 Cottonwood Dr. 

Milpitas, CA 95035 
(408) 434-0145 
$899 

Inquiry 888. 


Trim Mac Ilex Still Packs Power 


D o you need a 68030-based Mac for 
high-powered, Information Age 
processing? The Mac IIx and Mac SE/30 
both have their problems. The Mac IIx 
demands a healthy chunk of desk space, 
and the 9-inch, built-in monitor on the 
Mac SE/30 is too small for many tasks. 
Now there’s the Mac Ilex, which is es¬ 
sentially a trim Mac IIx with only three 
expansion slots (see “Apple’s New Com¬ 
pact Mac IIx,’’ May BYTE). 

The Mac Ilex’s CPU box is smaller 
than either the Mac IIx’s or the IBM 
PS/2 Model 50’s. Yet the Mac Ilex ac¬ 
commodates several monitors that are 
larger than the Mac SE/30’s, but still fit 
on top of the CPU. 

I evaluated a system with 4 megabytes 
of RAM, an 80-megabyte hard disk 
drive, and a Portrait Display monitor and 
video board. The BYTE benchmarks 
rated the Mac Ilex as fast as the other 
68030-based Macs (see table 1). 

Software-compatibility tests showed 
some problems. For example, Adobe Il¬ 
lustrator 1.6, which behaved passably on 
the Mac IIx, crashed on start-up with the 
Mac Ilex. (Adobe says that a redesigned 
version now runs on the newer Mac.) 

Apple revamped the Mac CPU layout 
for the Ilex, with good and bad results. 
On the plus side, the hard disk access 
light now glows when the Hex performs a 
lengthy I/O operation. Also, the inter¬ 
rupt and reset switches sit in the front 


where you can easily get at them. 

However, problems center on the plas¬ 
tic lip that surrounds the ends of the Nu- 
Bus boards. This lip reduces the area 
available for cable connectors. Also, the 
video cable socket for the SuperMac 
Spectrum/24 video board rides high on 
its card end and nearly collides with the 
plastic lip. Connecting a monitor to the 
Spectrum/24’s video socket required 
major surgery on the cable connector to 
bypass this lip. If you plan to recycle 
NuBus boards from another Mac system 
into a Ilex, check for this problem. 

Overall, the Mac Ilex is a nice com¬ 
promise with more expandability; it has a 


larger screen than the Mac SE/30, and it 
requires less space than the Mac IIx. 
You’re certainly not sacrificing any pro¬ 
cessing power by using it. 

—Tom Thompson 


Macintosh Ilex 

Apple Computer, Inc. 

20525 Mariani Ave. 

Cupertino, CA 95014 
(408) 996-1010 
Base price: $4669 
System as reviewed: $8767 
Inquiry 887. 

continued 


Table 1: The BYTE benchmark tests for 68030-based Macintoshes show that 
the trimmed-down Mac Ilex can keep pace with its Mac cousins. The major 
differences are in CPU performance and hard disk speed, where the Mac 
Ilex’s 80-megabyte hard disk drive (also used in the Mac SE/30) outmatches 
the 40-megabyte hard disk drive on the Mac IIx test unit. 



Mac IIx 

Mac SE/30 

Mac Ilex 

CPU 

3.81 

4.61 

4.61 

FPU 

1.00 

1.16 

1.15 

Disk 

2.56 

3.01 

3.65 

Video 

2.35 

2.33 

2.58 

Applications 

13.7 

17.0 

17.97 


Note: Indexes show relative performance For all indexes except FPU. a Mac SE = 1; for FPU. a Mac II = 1 For a full 
description of ail the benchmarks, see "Introducing the New BYTE Benchmarks." June 1988 BYTE 
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Lisp Dialect Taps Mac Riches 


P rogrammers new to the Mac need to 
immerse themselves in the Byzan¬ 
tine ROM Mac Toolbox, where the ma¬ 
chine’s richness resides. MacScheme- 
-h Toolsmith 2.0 can help that process, 
especially if you’re a Lisp aficionado. 

MacScheme is an interpreter and com¬ 
piler of Scheme, the Lisp dialect that 
turns functions into object-oriented 
programming modules and lets program¬ 
mers use suspended computations called 
continuations. Toolsmith integrates 
MacScheme with the Mac Toolbox. 

The development system provides an 
event-driven, multitasking environment 
that’s well suited to object-oriented pro¬ 
gramming. To create a document win¬ 
dow, for example, I entered (define 
window (make-window 'text)) at the 
MacScheme prompt. An empty window 
appeared and behaved like any Macin¬ 
tosh window. 

Behind the scenes, MacScheme per¬ 
formed some fascinating things. The 
make-window value was a Scheme func¬ 
tion built to object-oriented program¬ 
ming specifications outlined in Mac¬ 
Scheme, As such, it responded to a 
variety of window-related commands. 
When I typed (window ’operations), 
the window listed the things it knew how 
to do T including activating and deactivat¬ 
ing itself, displaying its width and height, 
and editing text. 

This message originates from two 
sources. MacScheme can trap Macintosh 
system events pertinent to its own inter¬ 
face and convert the others to messages 



MacScheme+ Toolsmith offers a 
multitasking environment on the Mac . 


that it sends to Scheme objects, such as 
windows and menus. Second, user-writ- 
ten Scheme code can also send messages 
to the same objects. Therefore, I could 
close the window by clicking in its close 
box or by typing (window ’close). 

This arrangement has interesting ram¬ 
ifications. I found the interaction with a 
live Mac interface to be instructive. 
Also, because MacScheme encapsulates 
the event loop that is normally at the 
heart of programs written in Mac high- 
level languages, it supports an object- 
oriented style of programming, I didn’t 
need to manage raw system events; in¬ 
stead, I concentrated on building objects 
that could act independently. 

MacScheme predefined a set of high- 
level window, menu, and text-editor ob¬ 
jects; these worked in conjunction with 
event handlers that mediated between 
Macintosh system events and the Mac¬ 
Scheme high-level objects. The objects 


and event handlers gave me an effective 
environment for building Scheme pro¬ 
grams that use the Mac interface. 

The product’s multitasking facility 
supported the development of Scheme 
programs made up of concurrent tasks. 
Yet MacScheme didn’t interfere with 
MultiFinder, which manages icons and 
controls the Clipboard and Scrapbook, 
Both the development system and the 
stand-alone applications built with Mac¬ 
Scheme ran under MultiFinder. 

The question is, does MacScheme’s 
rapid prototyping, object-oriented pro¬ 
gramming, and multitasking capabilities 
make it a compelling option for Mac 
developers? For some, the answer is no. 
Like all Lisp systems, MacScheme levies 
a significant run-time burden. For exam¬ 
ple, the sample text editor included with 
MacScheme is noticeably less snappy 
than the Think C equivalent. Of course, 
not every Macintosh program requires 
the blazing speed expected of commer¬ 
cial software. For those who can accept 
that, I recommend MacScheme as an aid 
to interactive Macintosh exploration and 
as a flexible object-oriented program¬ 
ming environment. —Jon Udell 


MacScheme + Toolsmith 2.0 

Lightship Software 
P,0, Box 1636 
Beaverton, OR 97075 
(503) 643-6909 
$395 

Inquiry 969. 


Better than Cache in the Bank? 


W ouldn’t it be great if you could 
wave a magic wand and make your 
hard disk drive run twice as fast? A 
screwdriver can do the same thing for 
you, if you use it to add Western Digital’s 
SpeedKit caching controller to your 
computer. Five minutes was all it took to 
dramatically improve my old drive. 

The SpeedKit is a $225 replacement 
hard disk drive controller for your 
80286- or 80386-based AT compatible. 
This short card has a built-in memory 
cache that holds up to 13 sectors of data, 
and a data transfer rate fast enough to 
handle a 1 -to-1 interleave. The SpeedKit 
is designed for ST-506 standard hard 
disk drives. 

The SpeedKit performs a “look¬ 


ahead” during reads, storing up to 13 
sectors of data in its memory. If you read 
sequential data from the disk, the con¬ 
troller provides it quickly from memory. 

I installed the SpeedKit in an 80386- 
based clone with a 70-megabyte Mini- 
Scribe 6085 hard disk drive. The control¬ 
ler I replaced was the Western Digital 
WD1O03-WA2. After installation, the 
machine booted on the first try. 

To take full advantage of the board, 
you need to do a low-level reformat of the 
harddisk drive at a 1-to-l interleave. The 
WD1003 normally runs the MiniScribe 
with an interleave of 3 to 1 or 4 to 1. 
Western Digital provides WDFMT, 
which requires that you know how many 

continued 



The Western Digital SpeedKit improves 
hard disk performance. 
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■CAN YOU SPOT 
THE $700 DIFFERENCE? 


One of the nearly identi¬ 
cal samples you see above was 
printed with the HP Laserjet 
Series II. The other is from the 
Mannesmann Tally* MT905. 
Both are reprinted here exactly 
as they came out of the printers. 

But what might surprise 
you is the rather dramatic differ¬ 
ence in the manufacturers’ 
suggested retail prices. 

The Mannesmann Tally 
laser is $700 less. Yet it offers 
the same high quality output, 
lowers operating costs 25 per¬ 
cent, and prints at six pages 
per minute. 

The MT905 comes with 
the same resident type fonts as 
HP accepts standard HP font 
cartridges, and lets you choose 
optional memory upgrades from 
one to four megabytes. 



MT905 Specifications 

« Technology: scanning laser. 

■ Print Speed: 6-pages per minute. 

■ Resolution: 300 x 300 dpi. 

■ Emulations: HP Series-II. [optional 
emulations: Epson;' IBM 51 Proprinter, & 
Diablo 630J 

■ Standard I/Os: Serial & parallel. 

■ Memory: 512K, [upgrades: l,2 t & 

4 megabytes,] 

■ Typefaces: Courier medium & hold, 
line printer, accepts standard HP font 
cartridges or any downloadable font in 
HP-fomiat, 6-resident fonts + 2 font 
cartridge slots. 

■ Paper Handling: 150-sheet input Si 
Qutpul bins. Manual feed handles single 
sheets, envelopes, transparencies, 

and labels. 

■ Workload: 4,000 pages-per-month. 

m Suggested Retail: $1995. 


For more convenient 
paper handling, the universal 
paper cassette holds letter, legal, 
and international sizes, plus up 
to 15 standard envelopes. You 
can choose face-down output to 
keep long documents in the right 
order. And the manual feed lets 
you print labels or transparencies. 

So any way you figure, 
the answer still comes up the 
same. The Mannesmann Tally 
laser looks perfect. And so does 
the price. 

For the name of your 
nearest dealer, call the toll-free 
number listed below. 

MANNESMANN 

TVS T T v 

1 - 800 - 843-1347 

Ext. 360 

Epson and IBM are registered trademarks. 
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heads and cylinders your drive has before 
formatting. This information may be 
posted somewhere on the drive, but in 
many cases, it’s not. You need to know 
the correct parameters for your drive, 
because if you try and format more cyl¬ 
inders than your drive has, you can se¬ 
verely damage it. 

WDFMT’s screen and lack of clear in¬ 
structions were a bit unsettling. Rather 
than trust the screen defaults, I used 
SpeedStor from Storage Dimensions. 
The SpeedKit worked perfectly with it. 
After reformatting, the raw transfer rate 
of my drive doubled from a typical 243K 
bytes per second to a very respectable 
496K bytes per second. 

Windows and PageMaker flew. A 
112K-byte PageMaker file that pre¬ 
viously took 15 seconds to save was now 
whisked to disk in about 8 seconds. Other 
applications showed varying amounts of 
improvement—from none at all to twice 
as fast. The best performance increase 
came from applications that use one file 
laid out in consecutive sectors and ac¬ 


cessed sequentially. Typical overall per¬ 
formance increased about 30 percent. As 
the disk became more fragmented, the 
caching was less effective and perfor¬ 
mance dropped. You should use a disk 
optimizer and defragment your disk 
often for best performance. 

The manual has excellent instructions 
for installing the SpeedKit controller in 
place of a Western Digital controller. If 
you have some other brand, however, you 
may find the installation a bit trickier. 

Make sure that when you connect the 
drive cables, you connect pin 1 on the 
drive to pin 1 on the controller card. The 
manual would have you believe that all 
disk cables have identifying red stripes— 
but this is not always true. Look at your 
controller first and check each of the 
cables before you remove them to find out 
which side is connected to pin 1. Other¬ 
wise, you may trash your drive by con¬ 
necting the cables improperly. 

The SpeedKit also provides a floppy 
disk drive controller for the standard 
types of floppy disk drives. If your hard 


disk drive controller doesn’t control your 
floppy disk drives, you’ll have to disable 
the floppy disk drive controller on the 
SpeedKit board. The manual explains 
how to do this. 

If your computer began its life as one 
type of machine and has been upgraded 
to something faster, your hard disk drive 
now probably seems a bit sleepy. Perhaps 
you tried to save money by buying a 
slower hard disk drive and would now 
like better performance. Either way, 
take a look at the SpeedKit. Getting more 
out of an old drive is cheaper than buying 
a new machine. Besides, who can’t use a 
little extra cache? —Howard Eglowstein 


SpeedKit 

Western Digital Corp. 
2445 McCabe Way 
Irvine, CA 92714 
(714) 863-0102 
$225 

Inquiry 948. 


In Search of a Faster 80287 


T he world of floating-point coproces¬ 
sors is one of desire. If you don’t 
have one, you want one. When you’ve got 
one, you want a faster one. 

Enter the IIT-2C87, a pin-for-pin, in- 
struction-for-instruction replacement for 
the 80287 coprocessor. The designers of 
the 2C87 have hot-rodded the chip. It 
looks like an 80287 to the CPU, but it ex¬ 
ecutes floating-point operations in fewer 
cycles. 

I pitted the 2C87 against an 80287 
using BYTE’s floating-point benchmark 
tests; both FPUs were running at the 
same clock speed inside an 8-MHz AT. 
All the tests ran without a hitch. The 
2C87 doesn’t seem to suffer from any 
compatibility problems. 

The Livermore Loops test showed the 
2C87 performing at nearly twice the rate 
of the 80287: 0.045 million floating¬ 
point operations per second versus 0.024 
MFLOPS. On the LINPACK bench¬ 
mark, the 2C87 chip performed about 
1.7 times faster than the 80287. This 
agreed closely with our low-level FPU 
benchmarks, which showed the 2C87 to 
be, on average, 1.8 times faster than the 
80287. 

Inside a normal 80287, you will find a 
set of eight 10-byte storage locations that 
you can access either independently (as 
though each were a register) or in a group 


(as though the entire set were a push¬ 
down stack). If you take a look inside the 
2C87, however, it reveals 32 10-byte 
locations, in four banks of eight each. 
You can access banks 0 through 2, but 
the coprocessor reserves bank 3 for its 
own use. When you apply power to the 
2C87, its internal bank pointer is auto¬ 
matically set to bank 0. But special op 
codes that only the 2C87 recognizes 
allow you to switch the bank pointer to 
bank 1 or 2. 

During normal operation, the 2C87 
operates as though it is aware of only the 
currently active bank. In this case, the 
2C87 is indistinguishable from a souped- 
up 80287: There’s no way to operate on 
values in separate banks simultaneously. 

With one exception. 

The 2C87 has one more special in¬ 
struction, which gives it the appropriate 
mnemonic F4BY4. It allows you to 
multiply a four-element row vector in 
bank 0 by a 4 x4 matrix in banks 1 and 2 
in one fell swoop. This may sound like a 
quirky instruction to add to a copro¬ 
cessor, but it’s not. If you are doing 
intense graphics operations in three di¬ 
mensions—three-dimensional CAD, for 
instance—a fast matrix multiplication 
operation of the sort that F4BY4 provides 
is a godsend. 

I executed a demonstration program 


that rotated a simple polygon through 
360 degrees, one rotation per degree 
(each rotation required a matrix multi¬ 
plication on eight points). The 80287 fin¬ 
ished the job in about 345 seconds, while 
the 2C87 was done in only 179 seconds. 
Although I expected a better showing 
from the 2C87, a nearly 2-to-l perfor¬ 
mance boost is nothing to sneeze at. 

Integrated Information Technology 
has not yet set a single-unit price for the 
2C87, though I was told that it should 
cost about the same as an 80287. IIT’s 
engineers said that they had contacted 
compiler and CAD package developers, 
hoping to convince those companies to 
create special libraries that will recog¬ 
nize a 2C87 and make use of its added 
capabilities. 

If you’ve got to have an FPU in your 
AT, paying 80287 prices and getting 
twice the throughput looks like a deal to 
me. —Rick Grehan ■ 


IIT-2C87 

Integrated Information Technology, Inc. 
2540 Mission College Blvd. 

Santa Clara, CA 95054 
(408) 727-1885 

10 MHz: $189 each in lots of 1000 
20 MHz: $239 each in lots of 1000 

Inquiry 856. 
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Whose ad is this, anyway? 


That’s a very good question. capability. Whether you're printing 

Because, instead of being an ad simple text for everyday correspon- 
for the 20 very different companies dence orcomplex graphics for elec- 
you see here, it’s actually an ad for tronic publishing, PostScript 

the one industry standard that * makes it easy, 

makesthemvery much alike. i. wM , PostScript also gives you 

The PostScript" language pos£j£SS& absolute freedom to select 
from Adobe Systems. ■gffgPI^' the best hardware and more 

Choose a printer or typeset- : than 4,000 software programs 

ter from one of these companies for your needs and budget, 

and you can make the choice for That’s called compatibility and 
PostScript. Because each of these Adobe PostScript guarantees it. 
manufacturers has licensed So, even though different Post- 

Adobe’s page description language. Script printers and typesetters offer 
Why did they do it? different resolutions, paper handling 

Foronething.PostScriptdelivers optionsandoutputspeeds,youcan 
the ultimate in output quality and be sure they all work together. 


Because they all speak the same lan¬ 
guage. The language of PostScript. 
Now, aren’t you glad you asked? 

Monotype 

I-1 } 

ESmES^ ®AUTOLOGIC 

Varityper ^ Canon 

* 


AGFA ^ 


TryAQ 

Instruments 


E3 Dataproducts 

Linotype 

/X\ 0« 

<icitex 

r IIOGBGDK] NEC 



This ad is presented by Adobe Systems Incorporated, which encourages you lo look for the PostScript symbol'on computers, printers and other prod nets that support PostScript software from Adobe Systems: 
it's your guarantee of quality and compatibility. Adobe, PostScript and the PostScript logo are registered trademarks of Adobe Systems Incorporated in the U.S. A. the logos of (he original equipment manufacturers 
supporting PostScript are the trademarks Of registered trademarks of their respective companies. @1389 Adobe Systems Incorporaled. All rights reserved 








Quarteme 


DESQview 2.2 and DESQview 386. The 
multitasking; windowing environments 
that work with your favorite software. 



DESQview™ is the operating environment 
that brings 06/2™ power to DOS. And it 
lets you, with your trusty 8088,8086, 

80286, or 80386 PC, leap into the next 
generation in PC productivity For not 
much money. And without throwing 
away your favorite software. 

Introducing DESQview 2.2 

And now; DESQview 2.2 adds capabilities, 
performance, and compatibility 
enhancements you've been asking for; 

Like being able to fine tune DESQview 
performance "on the fly." Run Lotus Express 
and Metro. And the Intel Connection Co 
Processor. Even use the DOS 4.0 shell with 
DESQview. Have DESQview automatically install 
Quattro, Sprint, Aldus PageMaker, Microsoft 
Excel, Yfard Perfect, Dataease and as many as 80 
other programs. And using the DESQview API, 
be able to dynamically link them. 

More bang; less bytes 

While other programs get bigger, we've worked 
to make DESQview smaller. And we've 
succeeded in a big way on PCs and PS/2’“s with 
extended, EMS 3,2 (AboveBoard), HEMS and 
EMS 4,0 memory—as well as on 386 PCs and 


PS/2s, For example, DESQview overhead on 
EMS 4X1 and 386 PCs can be as low as 10K on 
EGA/VGA PCs. And DESQview actually 
increases memory 3GK on CG A PCs; 20K on 
monochrome and Hercules PCs. That's good 
news for users of big desktop publishing, CAD 
and database programs. 

Introducing DESQview 386 

For users of 80386 PCs and PS/2s (or PCs with 
80386 add-in boards, such as the Intel Inboard 
386), there's DESQview 386 (a combination of 
DESQview 2.2 and the new QEMM-386 

Quarterdeck Expanded Memory 
Manager, version 4.2). 

DESQview 386 gives you 
extraordinary power Run text, 
CGA, EGA, VGA, and Hercules 
programs in windows and in the 


background. Run 32-bit 386 programs, like 
Paradox 386, and IBM Interleaf simultane¬ 
ously with your favorite DOS programs. 
All with the speed and performance you 
expect out of your 386, And with protec¬ 
tion against 'misbehaved 1 programs. 

Promise and performance 

And, of course, both DESQviews have all 
the features that made prior versions the 
popular choice in operating environments. 
The ability to multitask in 640K and 
beyond. View programs in windows or 
full screen. Transfer data. Access DOS via 
menus. Dial your phone. And create key¬ 
stroke macros within and between programs. 

Our story gets better and better 

If there's any doubt about our commitment to 
your PC and PS/2 productivity, just look at our 
accomplishments over the yearn. We think you 
will understand why GE, Ford, Aetna, 

Monsanto, and so many other major 
corporations use DESQview 

And why PC Magazine twice gave DESQview its 
Editor's Choice Award for 'The Best Alternative 
to OS/2," why readers of InfoWorld voted 
DESQview "Product of the Year" three times. 
Why, by popular vote a t Comdex Fall for two 
years in a row, DESQview was chosen "Best PC 
Environment" in PC Tech Journal's Systems 
Builder Contest, and just won their "Professional 
Solutions" Award, 

DESQview lets you have it all now 



WORLD 

PRODUCT' 
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Dear BYTE Subscriber, 

1989 has been a great year for us at 
Quarterdeck! 

The demand for our products is 
tremendous, and we are pleased that 
you have turned to us to assist in 
solving your productivity needs. 

In order to keep you up to date on our 
new developments, and to better meet 
your needs, we ask that you take a 
moment to fill out and return the 
attached reply card. 

Thank you for your business and 
cooperation. We look forward to 
serving you even better in the coming 
months. 


Let us help you get your jobs done now and well past 1991. 

1) What operating environment do you presently use? 

MS-DOS PC-DOS_ DOS Extenders_ UNIX_ 

XENIX._ OS/ 2 MAC-OS_ VAX/VMS_ 

2) What type of PC do you use? 

8088__ 80286_ 80386,_ Other __ 

3} What is the approximate number of PC's at your location?_ 

4) What percent of those computers are: 

8088_ 80286,__ 80386_ Other _ 


5) What are the three software programs you use most? 

■-- f --- - -■ 

6) Is your PC on a LAN? Yes_ No 

7) Your work is: Business_ Government__ Educatio n 

8) The approximate number of employees at your site is: 

1-5_6-19_ 20-99_ 100-499._500-999_ Over 1,000_ 

9} Your department is: MIS_ PC support_ PC end user_ 

10) You write computer applications for: 

Yourself_ Other Never_ 


i l) You work as a: 

__ Programmer __PC user 

_Department manager _Company manager 

_ Consultant _Other 


12) Typically the source which influences your choice of software the most is: 


. MIS/DP mgr. within co. 
Advertising 
. Consultant/developer 
. Presentation by software 
co. employee 
Dealer recommendation 
. Other__ 


. Trade show demo or 
vendor seminar 
. PC user group 
demo/recommendation 
. Product review in 
magazine 


13) The amount of PC software you were responsible for 
purchasing in the past 12 months is: 

_ None _$ 1,000-$5,000 _ 

__ Under $1,000_$1,000-$5,000 


Over $20,000 


Name ____ 

Title _____ 

Company____ Phone 

S h ippi ng Add ress ____ 

City/State/Zip ____ 





























QEMM. 
Break the 
640K barrier 
for $59.95 



DESQview API Toolkit. 
New C and Pascal 
Libraries, 


Panel Designer. 


Your 80386 PC, IBM Personal System/2 Model 
80, PC or AT with 80386 add-in board, as well as 
your IBM Personal System/2 Models 50 or 60 
can all break through the DOS 640K barrier. Now 
you can have maximum use of your 
memory—whetheryou have one megabyte or 
32—with the Quarterdeck Expanded Memory 
Manager. All without having to purchase special 
expanded memory boards. 

QEMM uses hidden 
features within your 
existing memory to make 
it compatible with the 
Lotus-tatel-Microsoft 
Expanded Memory 
Specification (EM5) version 4.0. 

Now you can run colossal spreadsheets, 
databases, and CAD models designed for 
expanded memory, using Lotus 1-2-3, Symphony, 
Framework, Paradox, AutoCAD, Excel and 
more. 

And if you'd like to use these programs all 
together—multitasking beyond 640K— QEMM 
works with our popular DESQview multitasking 
environment. 

If you are one of the 12 million or so 8088, 
8086 or 80286 PC users who feel left out, don't 
despair. We have options that let you keep your 
computer and favorite programs and give you 
today what the newest PCs and operating 
systems are promising for the future. 

Visit your dealer for more information on 
barrier-breaking Quarterdeck products. 



API Reference Manual 

The key to the power of the DESQview APi, our 
Reference Manual contains all you need to know 
to write Assembly Language programs that take 
full advantage of DESQview's capabilities. And 
there's an 'include' file with symbols and macros 
to aid you in development. 

API C Library 

Here are C language interfaces for the entire set 
of API functions. It supports the Lattice w C, 
Metaware* C, Microsoft® C, and Turbo C 
compilers for all memory models. Included with 
the C Library package is the API Reference 
Manual and source code for the library. 

API Pascal Library 

The Pascal library provides interfaces for 
entire set of API functions. It supports Turbo 
Pascal V4.0 and V5.Q compilers. Included are the 
API Reference Manual, source code for the library, 
and example programs. 

API Debugger 

The DESQview API Debugger is an interactive 
tool enabling the API programmer to trace and 
single step through API calls from several 
concurrently running DESQview-spedfic 
programs. Trace information is reported sym¬ 


bolically along with the program counter, 
registers, and stack at the time of the call. Trace 
conditions can be specified so that only calls of 
interest are reported. 

API Panel Designer 

This interactive tool helps you design windows, 
menus, help screens, error messages, and forms. 
It includes an editor that lets you construct an 
image of your panel using simple commands to 
enter, edit, copy, and move text, as well as draw 
lines and boxes. You can then define the charac¬ 
teristics of the window that will contain the 
panel, such as its position, size, and title. Finally, 
you can specify the locations and types of fields 
in the panel 

The Panel Designer automatically generates 
all the DESQview API data streams necessary to 
display and take input from your panel These 
data streams may be grouped into panel libraries 
and stored on disk or as part of your program. 

More Tools are Coming 

Quarterdeck is committed to adding tools as 
needed by our users. To that end we have been 
working with Ashton Tate and Buzzwords 
International on dBASE Ill and dBASEIV 
translators. And in the works, we have BASIC 
and DOS Extender libraries. 



150 Pico BlvA, Santa Monica, CA 90405 (213) 392-9851 
FAX: (213) 399-3802 


For additional information, please use the following Reader Service numbers: DESQview; #207 QEMM; #208 API Tools; #209 API Conference: #210 





4 Steps to PC-to-Mainframe Success: 

1. Select 3780 or 3270 


2 . 

3. 


Select your hardware 


Select your _ 
operating H 
system M. 



IH 



4. Rely on CLEO. 


CLEO’s PC-to*mainframe products 
have been proven in over 80,000 
worldwide installations. 

Our solutions range from single-user 
interface boards and modem boards to high- 
performance co-processor boards support¬ 
ing up to 32 simultaneous 3270 mainframe 
sessions. 

The software is complete, powerful, and 
reliable. With 3780Plus, you get auto dial/ 
auto answer, API, and an easy-to-use Script¬ 
ing Command Language. DataTalker 3270 


provides 32 LUs, file transfer, BSC/SNA sup¬ 
port, API, HLLAPI 3.0, NETVIEW support, 
and more. 

Plus, all CLEO systems are available in 
both DOS- and UNIX-compatible versions. 

With CLEO, you get this simple 
guarantee: It works. 

We stand behind our products with 
complete, ongoing technical support. We 
can even create custom PC-to-mainframe 
systems, if your applications demand it. 

To insure your satisfaction, we back 
each CLEO product with a 30-day money- 
back guarantee and a full 12-month warranty. 


To learn more... 

Cal) us today at 1-800-233-2 536. 
We'll send you our free PC-to-mainframe 
guide. 

CLEO 

In i recent transaction, 

CLEO Software merged with Winterhalter, Inc. 
to become: 

CLEO Communications 

A Division of Interface Systems, Inc. 



CLEO Communications 


3796 Plaza Drive 


Ann Arbor, Michigan 48108 


Phone: 313/662-2002 


FAX; 313/662-1965 
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LAN Standards: 
Do You Need Them? 


Jonathan Schmidt 


LANs were developed to serve personal 
computers with the economics of shared 
resources. Connected machines could 
share expensive printers and hard disks. 
Now it is often the case that microcom¬ 
puters are installed to serve the purposes 
of the LAN, LANs are more and more 
the actual “computer” of choice to solve 
data-processing, office automation, 
manufacturing, and control problems. 

Early LANs were often nothing more 
than alternatives for the popular "printer 
sharing boxes” except that they could 
also share a hard disk. When LANs 
served personal computers, the big ques¬ 
tion was "Is the LAN transparent to all 
desktop applications?” That was back in 
the days when other familiar questions 
were “Is this particular personal com¬ 
puter IBM PC-compatible? Can it run 
Flight Simulator and Lotus 1-2-3?” 

Today, the question is this: “Is the 
LAN compatible with LAN products?” 
LAN products? LANS are now real ends 
unto themselves, no longer used as a 
means to the individual computer's ends. 
LANs are now installed for their own 
purposes, not to aid the economics of the 
computer's installation. Real LAN prod’ 
nets are designed to facilitate the end 
purposes of the LAN: database engines, 
System Network Architecture (SNA) 
gateways, and servers of all types. 

As with personal computers, it's not 
good if LANs don’t conform to the stan¬ 
dards that let you use the popular added- 
value products designed for them. Also, 
the synergistic support industry is more 
highly motivated to invest in product de¬ 
velopment when there is a large base of 
compatible users to absorb the products. 

LANs are layered, and products for 
LAN users range from wires and connec¬ 
tors to MS-DOS applications. Propo¬ 
nents of particular solutions, promoted 
as candidates for standards, range from 
Datapoint with ARCnet, Xerox with 
Ethernet, and IBM with Token Ring at 
the wire end, to Novell, Microsoft, and, 
of course, IBM at the higher levels. Add- 


As a technology 
matures , standards 
encourage its 
broad acceptance 


ing to the richness of offerings is the 
emerging participation of OS/2, Unix, 
and the Macintosh, 

Standardization 

Standardization is a two-edged sword. In 
the infancy of a technology, it can stifle 
advancement. Later, however, as per¬ 
sonal computers have shown, it generates 
widespread competence, familiarity, 
and an explosion of value-adding 
products. 

Luckily for LAN users, early stan¬ 
dardization did not occur. The industry 
is now in the final stages of a Frenzied de¬ 
velopment of a wide variety of network 
species that are competing for a place in 
the world—a cretaceous period for net¬ 
works, so to speak. 

Some consolidation and effective stan¬ 
dardization have occurred. LAN hard¬ 
ware is mature. It has assimilated exist¬ 
ing hardware technology and is awaiting 
future developments to make the full 
speed of fiber-optic technology and even 
higher-speed modulation and propaga¬ 
tion media accessible. 

The "war of the wires” of several 
years ago is over. A brief tour through 
issues of BYTE of the early 1980s (when 
which “LAN” you used referred to the 
type of hardware, not to Novell or Ban¬ 
yan) will bring it all back, as in these car¬ 
icature quotes: “Token Ring is too frag- 
ile and expensive/* says an Ethernet 
spokesperson; "Ethernet is too unreli¬ 
able and unpredictable,” says a Token 


Ring spokesperson; "ARCnet is the 
best,” says an ARCnet spokesperson. 
And there were (and are) Orchid and 
Omninet, too. LANs were coming from 
universities, telephone companies, copi¬ 
er companies, computer companies, 
modem companies, and some apparently 
through spontaneous generation. 

Now 90 percent of the market is con¬ 
solidated around Token Ring, Ethernet, 
and, yes, nearly 2 million ARCnet nodes 
as well. Today, the competition is dedi¬ 
cated to bringing users these survivors 
with lower cost, higher reliability, and 
easier wiring with coaxial, twisted-pair, 
and fiber-optic connections available on 
all of them. AH three are mature, easy to 
install, reliable, fast, and dropping in 
price. And the huge numbers of users of 
these LANs have forced the LAN system 
vendors to accommodate each of them. 

The choice of wiring of any new net¬ 
work is now often decided by an existing 
installation already dedicated to one of 
the three. Or, accommodation of the se¬ 
lected computers may determine your 
wiring choice: Token Ring for IBM, 
Ethernet for Unix or VAX, or ARCnet 
for commercial data-processing installa¬ 
tions or factory-floor integration. In any 
case, choosing among these mature and 
comparable disciplines solely on the 
basis of the price/performance ratio is 
difficult. 

LAN Protocol Standards 

LAN protocols are in a high state of flux. 
Competing interests, from international 
standards to IBM to defense systems, all 
have different agendas. Most LAN users 
with no one else to talk to on special pro¬ 
tocols don't need them and don't use 
them. Besides, there is an interesting 
back door that takes care of the problem 
in many instances. 

Immediately above the hardware layer 
in most networks, you usually find a pro¬ 
tocol that handles communication across 
the LAN (e.g., TCP/IP). But, of course, 

continued 
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there is also Open Systems Interconnec¬ 
tion (OSI), XNS, variants of XNS (such 
as Novell's IPX), and myriad simple pro¬ 
tocols optimized for restricted use within 
a particular hardware environment. 
Some are fully layered, and some are just 
part of a full stack. But does it really 
matter? 

It does if you are seriously planning to 
use a complete integration of your per¬ 
sonal computer LAN and other facilities 
soon. Involvement with other participat¬ 
ing computers, such as a VAX or an IBM 
mainframe, can dictate which LAN pro¬ 
tocol is used. This factor becomes espe¬ 
cially important if a wide-area network 
is involved. TCP/IP proponents are 
pleased to point out that this “internet- 
work suite of protocols" not only is here 
today (an obvious reference to the lack of 
implementation of the OSI model) but is 
aided by an awesome array of support 
products and by virtually every major 
computer vendor. However, you pay a 
price today in terms of memory con¬ 
sumption that may just render other MS- 
DOS operations impossible. 

Protocols, especially those following 
sophisticated, fully implemented stacks 
such as TCP/IP or OSI, can eat up so 
much of MS-DOS's precious 640K bytes 
of memory (or require expensive cards 
for implementing the protocol) that pop¬ 
ular memory-hungry programs are unus¬ 
able. Remember, both the network soft¬ 
ware itself and MS-DOS are also in there 
gobbling memory. In addition, lots of 
code means that it gets executed, and that 
implies time—lots of time to do even the 
simplest network operations. Faster PCs 
and memory-unshackled operating sys¬ 
tems (such as OS/2 and Unix) will bring 
this problem to an end and offer up the 
delights of a broadly applicable protocol 
to PC LAN users. 

But there is the hazard of adopting the 
“protocol of the month." What do you do 
next year when nobody remembers it? 

The great innovative microcomputer 
support industry, as it often does, has 
come to the rescue with protocol gate¬ 
ways: software that causes your existing 
protocol to look like whatever you want 
to the outside world. That's one purpose 
for choosing a specific protocol, isn't it? 
Do you want your ARC net LAN to look 
like an Ethernet TCP/IP network to an 
HP system in another department? Do 
you want it to look like an IBM Token 
Ring SNA network to your mainframe? 
Both at the same time? No problem, and 
you don’t have to touch your network, 
which has been humming along just fine 
for several years. Nor does it require sub¬ 
jecting your entire network to a particu¬ 


lar protocol to achieve this circus on in¬ 
terconnection. Just install one of the 
many gateways on the market, and you 
are set. Often you get better performance 
than you would if the network were com¬ 
pletely homogeneous with the other pro¬ 
tocol. And next year, just plug in another 
gateway for the new protocol that reigns 
supreme, and you'll be right up to date. 

Gateways, however, are not for every 
purpose. They can’t always use other in¬ 
ternetwork facilities and, as Banyan can 
do with its internal TCP/IP, can’t act as 
an IP router for other TCP/IP users. But 
they can link your networks together 
with X.25 so they look like a single 
networked set of users and resources. 
They can join every microcomputer to 
the IBM mainframe. They can link a 
microcomputer network to your Unix 
and VAX systems with TCP/IP. All this 
can be done without disturbing any exist¬ 
ing functionality on your current LAN. 
Gateways can keep you going with full 
MS-DOS memory for your sensitive 
users. They can keep your network per¬ 
formance up until newer personal com¬ 
puters and operating systems come along 
that can handle protocol overhead as well 
as computing. In short, they can keep 
your personal computers unshackled, 

MS-DOS is a personal computer oper¬ 
ating system for personal computing . Its 
purpose often must be preserved to the 
exclusion of expeditions into new areas 
that offer magnificent possibilities for 
the future but can harm the immediate 
usefulness they offer, 

LAN System Standards 

LAN system standards are just beginning 
to rapidly evolve. Pioneers like Novell 
developed and proved the efficacy of 
basic mechanisms. In a repeat of the 
IBM PC evolution, IBM and Microsoft 
have incorporated these facilities direct¬ 
ly into their operating systems. This 
time, however, their designs acknowl¬ 
edge this rapid transformation and take 
evolution and the resulting administra¬ 
tive hassle of updates into account. 

Although early LANs were dedicated 
to sharing expensive hard disks, now 
LAN interface cards often cost more 
than the hard disks. So what's the appeal 
of the LAN, anyway? The whole is great¬ 
er than the sum of the parts—the micro¬ 
computers are working together. 

In Data Processing 101, one of the 
first precepts you learn is “one fact in 
one place." In simple terms, if you have 
several copies of a customer list, they 
will probably never be identical. With a 
LAN, you can assign one machine the re¬ 
sponsibility for maintaining the list, and 


everyone can access that machine when 
it's time to work on the list (shades of 
timesharing on minicomputers). Don’t 
just share data, share other resources. 
Plug in one gateway, and everyone can be 
an IBM 3270. Plug in one asynchronous 
gateway, and everyone can get on BIX or 
call a BBS (n users at a time for n 
modems on the gateway) without their 
own modems or telephone tines. 

That's how it is right now. Shared, 
synergistic power. But more is coming. 

Current-generation LANs almost uni¬ 
versally provide the IBM/Microsoft MS- 
DOS-defined NetBIOS. In simple terms, 
it’s a lot like a Hayes-compatible modem 
in your personal computer. It's now a 
standard whereby your program tells 
NetBIOS to connect to another program 
or task on the network, and it does so if it 
can. A whole new world has opened up 
for products that just plug into a running 
network and provide value for every¬ 
one—gateways, database management 
machines, internetwork bridges, prim 
management systems, plug-in shared 
power, and power to the nth for your 
LAN of n users. 

Once the other popular LAN manu¬ 
facturers such as Novell and Banyan pro¬ 
duced NetBIOS-emulation facilities 
(3Com doesn't need to “emulate"; it li¬ 
censes the core LAN from Microsoft), 
the support industry exploded in plug-in 
power for LANs. 

OS/2 was announced with a better 
"NetBIOS" than NetBIOS: named pipes. 
Named pipes do everything NetBIOS 
does and more—and more easily. With 
announcements from Novell that it will 
support this facility, the stage is set for 
another explosion in development. 

Exciting new structures can be built 
with multitasking and named pipes. 
With MS-DOS, it was one program run¬ 
ning on one machine at one time. One 
machine was only the gateway, a rather 
complete program. With OS/2 and Unix 
providing named pipes, parts of your 
program, called tasks, can migrate to 
other machines on the network where 
they may be more appropriate. An I/O 
task can migrate to the machine with the 
laser printer; a computing task can mi¬ 
grate to a really big and fast machine; 
and a communications task can migrate 
to the machine with the channel on it and 
not bother you until something comes in 
that you want. 

You say that you have only MS-DOS 
and can’t have multiple tasks? Well, you 
can, if OS/2 or Unix machines take some 
of them for you. The MS-DOS for the 
LAN Manager (OS/2 networking) lets 

continued 
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TWICE THE POWER FOR HALF THE PRICE! 

QL 2286 features TWO 80286 processors with full 
EGA/CGAcolour support and up to TWO MB RAM per 
user, for about the price of ONE standalone AT. 
Word processors, spreadsheets and thousands of 
Novell multiuser applications operate with lightning 
speed. 


JUST PLUG IT IN! 

Plug the QL 2286 into your fileserver's bus. con¬ 
nect a low profile, noiseless peripheral box to 
the board, attach your monitor, printer and 
mouse, load NetWare or ELS (or Network-OS), 
and your installation is complete! No need 
for hubs, controllers, transceivers or com¬ 
plicated wiring schemes. 


ULTIMATE NETWORK SPEED! 


ATs on ONE card! 


The QL 2286 board features TWO 80286 AT business work¬ 
stations on ONE AT add-in card. Plug one or more QL2286s 
into your Compaq or IBM AT's bus and create an instant 
closely-coupled network! 


QL 2286 supports TWO independent users 


Each user has: 

■ 80286 AT processor 

■ 80287 math coprocessor (optional! 

■ 1 MB RAM (with expansion to 2 MB! 

■ EGA/CGA video card 

■ Keyboard, Monitor, and Mouse or 
printer support 


COM 1 Port 

COM 2 Port supported 

Parallel Port supported 

Multisync colour monitor 

support 


Network transfer is at AT bus speeds — 
that's as fast as you can go — which 
makes QL 2286 ideal for processing disk 
intensive database applications. Data 
travels much faster on the bus than on 
controller based topologies that re¬ 
quire inefficient protocols, serial data 
paths and expensive controllers. 

NETWORKING AT ITS BEST! 

QL 2286 boasts an unsurpassed 
state of the art design that allows 
you to maximize performance and 
minimize cost. 


MOV ILL Ull 

TESTED and 
APPROVED 

f'iertWtar* Compatible 


Put QL2286 in your LAN plan and be TWO POWERFUL TOO! 


Network-OS »s a trademark of CBIS, Inc 
Compaq 38B is a trademark of Compaq, Inc. 

18M AT is the trademark of International Business Machines. 
Nnvell NetWare is the trademark ef Novell,, Inc. 


Call 1-800-648-2130 to order. 



CUBIX 

CORPORATION 


Cubix Corporate Offices * 2800 Lockheed Way, Carson City, Nevada 89706 *Tei (702) 883-7611* Fax (702)882-2407 
Europe*Unit4 Colonial Business Park, Watford,Hertfordshire, WD2 4PR, England *Tel (44)923 51150* Fax (44) 923 37021 
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LAN STANDARDS: DO YOU NEED THEM? 


you run multiple tasks from your MS- 
DOS machine as long as the others run 
on an OS/2 or Unix LAN Manager some¬ 
where else on the network. There is now 
a true basis for remote procedure calls, 
the Xanadu of early network theorists. 

Gradually, LAN System Standards 

Microsoft has carefully been building 
this networking into all its operating sys¬ 
tems; even Xenix comes with it. Recent 
versions of MS-DOS and OS/2 have net¬ 
working modules, licensed separately, 
that obey the carefully designed behavior 
created by Microsoft to automatically 
network together users, resources, and 
even procedures. The delight of this de¬ 
sign is that it is both upward compatible 
and downward compatible. This com¬ 
patibility means that fully functional 
parts of your network, when operating 
with an older version of MS-DOS and its 
network, don’t have to be uprooted to in¬ 
stall an OS/2 server for newer OS/2 
users. In fact, in most cases, you can in¬ 
stall the OS/2 server without turning the 
network off. And to top that, the re¬ 
sources on the OS/2 server can be ac¬ 
cessed by the old MS-DOS users as soon 


as it is brought up, Microsoft networks 
have a negotiation built in, with newer 
versions always able to talk the more 
basic “language” of older versions, thus 
assuring hassle-free evolution. That de¬ 
sign would certainly have been welcome 
when users were forced to upgrade MS- 
DOS versions on stand-alone PCs. 

With both Hewlett-Packard and AT&T 
independently announcing that they are 
producing Unix systems to obey this 
same Microsoft LAN Manager network¬ 
ing language, the stage is set for a truly 
generic LAN. It is capable of absorbing 
not only accessories from the support in¬ 
dustry, but also workstations, file and 
print servers, and facilities of all types 
on a wide variety of operating systems. 

For LANs that support only MS-DOS, 
the standards picture is very bright in¬ 
deed. All Microsoft-based LANs-in- 
cluding those from IBM and 3Com, 
Microsoft “clones” such as PowerLAN 
and Network O/S, and the majority of 
proprietary LANs such as NetWare, 
VINES, and LANtastic—fuliy support 
the MS-DOS LAN mechanism for com¬ 
munications (NetBIOS) and record lock¬ 
ing. Thus, applications in general should 


find these LANs accommodating. 

OS/2 is another matter. OS/2 was de¬ 
signed with the network as an integral 
pan—it’s a networking operating system 
and needs no network operating system 
to support it. Vendors whose products 
are based on the premise of a network op¬ 
erating system that sits on top of the com¬ 
puter’s operating system will continue 
developing features to demonstrate that 
they do add value. Microsoft, no doubt, 
will strive to make sure that OS/2 and 
MS-DOS don’t need them. 

The frantic pace of LAN development 
is continuing. Novell and Banyan have 
both indicated intentions to provide some 
degree of emulation for most of the cur¬ 
rent OS/2 networking mechanisms with 
a steady series of announcements over 
the past year. And it is no trivial detail 
that this “LAN Manager” is also IBM’s 
LAN language. After witnessing the 
evolution of the PC, this indeed may be 
the most important fact. ■ 


Jonathan Schmidt is chief technical offi¬ 
cer of Performance Technology in San 
Antonio f Texas, He can be reached on 
BIX do “editors ." 



Protect the one you love. 


Yours is not just any computer, It’s your 
friend. Your confidant.'ibur business partner. 

You wouldn't be without it. 

But it can happen in a flash. A sudden 
storm, distant ditch digger, motor, or even 
a tcy metallic balloon can send data-killing, 
component-killing electric surges and sags 
smack into your computer. Even knock it 
out altogether 

It’s a matter of time before this happens 
to you. So protect your friend with Emerson’s 


new low-cost SW10D0 Uninterruptible Power 
System. Only 2 % in. high, it fits smartly right 
under your PCs monitor for less than $700. 

In a brownout or blackout, a battery will 
instantly take over giving you ten minutes or 
more to shut down your computer 


Call 1-800- 
Back-UPS for the 
Emerson dealer 
nearest you. 
Before it’s too late 


I —ISMIzRSDN 

■■ Computer Power 

Computers Won’t Run Right 
On The Wrong Fuel. 


> 1989 Emerson Bet-trie Co 
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Howto 
DEC a PC, 

without 


The Answer is RAF. 

Or Remote Access Facility. And it 
works great. WeVe already DECed 
over 30,000 IBM compatible 
PC users, 

RAF is the fastest PC-to-VAX link in 
the industry. (Over 100,000 cps 
transfer rate on Ethernet.) 

No staring out the window or 
tapping your fingers while you 
wait for an application to load. 

Or a file to save. 


throwing 
a punch. 


VAX access from your PC is fast. 
It's like calling-up an application 
from your local hard disk. And just 
as easy too. In fact, you won't 
notice RAF working for you, IPs 
absolutely transparent. 


What's more, connecting to 
the VAX is so easy.,,no 
VAX commands, no VMS 
prompts.. .just connect 
your PC to Ethernet or to 
any asynchronous connec¬ 
tion, and you Ye ready to go. 


And make it count... 


Finally, RAF brings you auto 
log-on, terminal emulation and 
multiple VT220 VAX sessions. 


□ T 


Try RAF for a 30 day, no-risk, 
free trial* and receive our 
free brochure. 


OR 


\Mr> 


Receive our free brochure: 


"How to DEC a Mac. Or PC * 
When you call or FAX 


□ yes , I would like to tiy RAF for 30 days and receive your 

free brochure. I understand that it is a no- risk, free 
trial of RAF 

□ yes i Please send me your brochure on “How to DEC a Mac. Or PC.” 

Name____ 


Title/Dept 

Company 


Address 


City 

State ZIP 

Telephone t 

) 

“DATABIUTi! 

322 Eighth Avenue, New York, NY 10001 l xwidon * Boston • Chicago • San Francisco 


1-800-DIAL-DSS 

NY (212) 807-7800 
FAX (212) 463-0459 
Canada (613) 937-4444 

Our brochure explains how RAF 
provides network integration, 
seamless filesharing and storage, 
as well as terminal emulation. 


’Offer valid in the U,S, only and expires 
October 31, 1989. 


“DATABIUTil 


Copyright I'189. Datability Software Systems, Inc. 
RAF is a trademark of Datability Software Systems, Inc, 
Alt product names are registered trademarks 
of their respective manufacturers. 
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Complete 12MHz ’286 
with 32MB Hard Drive! 

Only $1395.00 

fastest '286-12 wu can buy. Workhorse 
of the industry. Rugged from the ground up. 
this true Zero-Mbit state system features a 
fast Seagate auto -park haul drive. Nothing 
cm touch it! 

• M>286-12 CPU, 602MHz Dual Speed 
Keyboard/hardware selectable. Reset and 
lit rho but tons right up front. 

■ Zero-Wait State DRAM , 5I2K expandable 
to 4MB im the motherboard (16MB System 
Toted), EMS capability! 

• Fast 32MB Seaga te I3SR Hard Drive with 
auto-park, 12MB Floppy Drive. 

■ Ultra high speed Hant/Floppy controller. 

Id interleave, 800 RB/sec transfer rate. 

• Genuine Hercules 1 brand gniphies controller, 
High-Res Amber Display with Tilt f Swivel. 

■ ZEOS Enhanced 101 Ray Keyboa rd, with 
Pleasant Tactile/Click Feel 

m Serial and Parallel Printer Ports. 

■ Cbek/Cakndar with Battery Backup. 

■ 616 and 28 hit expansion slots. 

■ 80287 Coprocessor support. 

■ Heavy Duty Case complete with Security 
Dick and LED indicators. 

Announcing 24 Hour a Day Sales and 
Technical Support! 

That's right, ZEOS is now open to serve you 
24 horns a day, 365 days a y ear. Call us any time 
Tbll Free at 800423-5891. 




In the May 30th issue PC Magazine 
reviewed 104 machines from 58 man¬ 
ufacturers. Virtually every ’386 in 
production was tested. The systems 
were grouped into three speed cate¬ 
gories, 16,20 arid 25MHz. In two 
of the three categories only one com¬ 
pany was selected for “overall excel¬ 
lence.” That company is ZEOS. 

The selection of ZEOS over 
IBM, Compaq and all others is a 
direct reflection of our goals and 
objectives. Simply, to deliver to 
you the very best value in com¬ 
puting today. To further quote 
PC Magazine : 

‘Trice is always a consideration. So are bench¬ 
mark results. But both factors can be deceiving, which is 
why we consider other aspects that will make the difference months and years 
down the road. Things like quality of construction, reliability, expandability and 
ease of service!' 

These are the qualities PC Magazine used when selecting ZEOS over 
57 others. These are the qualities we build into each and every ZEOS system. 
And that’s our commitment to you. To quality, lb performance. To reliability 
and support. To Value. Comparing ZEOS to virtually every other manu¬ 
facturer in the world PC Magazine called it “overall excellence!' 

In all areas ZEOS systems are top performers. Take our guarantee for 
instance.We offer every customer a 30 day Full Refund Satisfaction Guarantee. 
And that’s backed up by our Full One \ear Limited Warranty and our Express 
Parts Replacement policy. 

And then there’s Technical Support. At ZEOS, Technical Support is not 
only free, it’s Toll Free. 24 hours a day, 365 days a year! 

Quality, Performance, Reliability and Sup¬ 
port. Overall Excellence. That’s why ZEOS is 
PC Magazine’s #J choice. And that’s why 
ZEOS is your best choice as well. So pick out 
your dream machine today and order it now 
with confidence. Your choice of ZEOS excel¬ 
lence is Guaranteed. Order now by calling 
800-423-589L 

and warranty details. ZEOS is a 

__,. T _ _ Avenue, N.ltt, St, Pud, MN 55112 

registered trademark Df Compaq Computer Corporation. 
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The New ZEOS 386SX Hard 
Drive System. Below 786 Prices! 

Only $1695.00 

A terrific all arornui choke... "PCMagccm 



Complete ZEOS 20MHz 
’386 System. 80 MB SCSI Drive! 

Only $2995.00 

16 MHz systems firm $2295! 





Complete 25MHz ’386 
Vertical System. 80MB SCSI Drive! 

Only $3995.00 

Complete 33MHz systems only $4995! 


PC Magazine says ft 386SX-based machines are 

the right choke..7 the new ZEOS 386SX is why : 

The future is yours now with the mm ZEOS 

386SX. IDs even priced below mmpamMe 

286systems! 

■ 80386SX-16 CPU, 8/16MHz Dad Speed 
Keyboard Selectable. Reset/Turbo buttons. 

■ 512K DRAM expandable to a System Total of 
16MB. 

■ Shadow RAM and EMS capability 

■ Fast 32MB Seagate 138R Hard Drive, 

12MB FDD 

“ Ultra high speed Hard/Floppy controller. LI 
interleave, 800 KB/second transfer rale, 

■ Genuine Hercules* brand graphics controller 
High-Res Amber Display with Tilt/Sunvd. 

» ZEOS Enhanced Tactile/Click keyboard. 

“ 2 High Speed Serial Ports plus one Pamllel and 
me Game Port 

■ 6-162-8 bit expansion slots. 80387SX Math 
coprocesso r support. 

■ Rugged ZEOS space saver case. Including 
security lock and LED indicators. 


The netv *386 desktop standard. Featwing our 
64K CACHE (twice that of most competitors) 
providing Zero-Wait State performance vastly 
superior to page/interleave memory schemes. 
Incredible value. 

- High speed Ze roWait 64K SRAM CACHE. 

■ Genuine 32-bit Intel8038620MHz CPU. 

■ 1MB t/ZeroWait DR4 M Expandable to 
16MB System Total. 

■ Fast 80MB, 28ms SCSI Seagate Hard Drive, 
1.2MB Floppy Drive, 

■ High speed HDD/FDD SCSI Host A dapter 
with Soft mire. 

* Genuine Hercules' bmnd graphics controller. 
High-Res Amber Display with Tilt/SmveL 

■ 101 Key ZEOS Tactile/CHek keyboard. 

■ High speed Serial and Parallel Ports. 

» 1-32, &16 and T8 bit slots. 

■ 80387math coprocessor support. 

■ ZEOS 5-bay case. Including Security Lock and 
LED indkakns. 


ZEOS 25MHz and 33MHz 80386systems are 

the fastest, most advanced available anywhere. 

Review after review, these ZEOS systems are 

selected as the best price/performayice buys. A 

power-users dream. 

■ High Speed ZeroWak 64 K CACHE. 

■ Genuine 32-bit Intel386-25or 33MHz CPU 

■ 1MB Zero-Wait 32-bit DRAM expandable to 
SMB on board plus 16MB 32-bit expansion 
(24MB total}. 

■ Fast BOMB, 28 ms SCSI Seagate Hard Drive, 
1.2MB Floppy Drive ♦ 

■ High speed HDD/FDD SCSI Host Adapter 

with software. 

■ Genuine Hercules* bmnd graphics controller, 
High-Res Amber Display with Tilt/Swivel. 

■ 101 Key ZEOS Tactile/CHck keyboard. 

■ High Speed Serial and Pamllel Ports. 

■ 1-32, 6-16 and 1-8 bit slots. 

■ 80387and Weitek 3167 support. 

■ Heavy Duty 6- bay Vertical Case. 

Desktop configurations deduct $150.00! 


Options Galore: As PC Magazine said, 1 more options than even the most 
configuration hungry hound mild possibly need/Tnduding 14 rt VGA, add 
only $595. And incredible selection of hard drives: SCSI RLL, ESDI or 
MFM and virtually any Other add-on you could want! Corporate leasing 
plans are available, too . Call Toll Free for details 800-423-5891. 



FAX Orders Dial: 612433-1325 
In Minnesota Call: 6I243345&1 
MasterCard, VISA, ZCard and COD 
Open 24 Hours a day! 
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There's only one way to get around out here. 



The most 

comprehensive 

TCP/IP 

implementation 
in the industry. 


SUPPORTS NFS! 


No matter who or what 
your PC needs to com¬ 
municate with, there's 
nothing like PC/TCP 
Plus. It's not only the 
fastest, but also the most 
comprehensive TCP/IP 
implementation in the 
industry. And PC/TCP 
Plus has NFS™ access 
built right in. 

Providing connectivity 
to other PCs, minicom¬ 
puters and mainframes, 
PC/TCP Plus communi¬ 
cates over Ethernet, 
Token Ring and StarLAN 
networks with operating 
systems ranging from 
UNIX and VMS to VM 
and MVS* And you can 
forget hardware incom¬ 
patibility; PC/TCP Plus 


supports the largest 
selection of LAN inter¬ 
faces in the business/ 

From around the world 
to around your office, 
now your PC can trans¬ 
fer files, send and receive 
electronic mail, emulate 
VT100, VT220 and IBM 
3278 terminals, access 
NFS servers, and much, 
much more* VTNES rM 
and NetWare™ users will 
appreciate PC/TCP's full 
compatibility, as will cus¬ 
tomers of Oracle's dis¬ 
tributed PC database 
products. And with our 
Development Kit, 
including a Berkeley 
Sockets library, you have 
all you need to produce 
custom applications* 


So, the next time you 
want to get from here to 
there, get PC/TCP Plus, 
the TCP/IP implementa¬ 
tion that gives you a 
whole new perspective 
on network communica¬ 
tion. Call us at 
(617) 246-0900 for more 
information* 

PC/TCP is a registered trademark of FTP 
Software, Inc 

VINES is a trademark of Banyan Systems, 
Inc. 

NetWare is a trademark of Novell, Inc. 
NFS is a trademark of Sun Microsystems, 
Inc. 


FTP Software, Inc. 

26 Princess St. 

Wakefield, MA 01880-3004 
Phone: (617) 246^0900 
Fax:(617)246-0901 

Software, Inc" 

r fr 1 


*PC/TCF Plus supports interfaces from Acer* Allied Telesis, Apricot, AT&T, BICC, DEC* 0-Link, DSC, Excelan, Gateway Communications, 
IBM, IMC Networks, Intel, Inter Ian, Longshine, MCAssodates, National Semiconductor, Novell, Proteon, Schneider & Koch, Scope, IQNet, 
3Com, Tiara, Torus, TRW* Ungarmann'Rass, Univation, Western Digital and YCS, in addition to the NDIS and Packet Driver specifications. 
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BYTE 

LAN SUPPLEMENT 


The Glue for 
Internetworking 

William Stallings 


As more and more personal computers 
hook into LANs, more and more LANS 
are in turn being connected to form 
WANs (wide-area networks). To move 
beyond the simple disk server and printer 
server applications of the typical LAN 
requires a powerful communications ar¬ 
chitecture. The most popular such archi¬ 
tecture is based on the TCP/IP suite of 
protocols. 

The Department of Defense (DoD) 
created TCP/IP as part of the experimen¬ 
tal packet-switched network ARPANET, 
and it has since become a military stan¬ 
dard* But TCP/IP also has been quietly 
building a following in the commercial 
arena—ironically during a time when the 
industry has focused a great deal of at¬ 
tention on the International Organization 
for Standardization's Open Systems In¬ 
terconnection (OSI) model Currently, 
over 200 vendors provide TCP/IP prod¬ 
ucts, making TCP/IP the most widely 
available and most widely used set of 
standardized computer-communications 
protocols. 

Five core protocols make up the 
TCP/IP architecture, although the entire 
set carries the names of only two: Trans¬ 
mission Control Protocol (TCP) and In¬ 
ternet Protocol (IP). TCP/IP has four 
layers: network access, internet, trans¬ 
port, and application. The network-ac¬ 
cess layer contains the protocols that pro¬ 
vide access to a communications network 
such as a LAN. The TCP/IP suite in¬ 
cludes no unique protocols at this layer. 
Rather, it supports whatever protocol is 
appropriate for a particular network 
(e.g., Ethernet, IEEE 802, orX*25)* 

The internet layer consists of the pro¬ 
cedures required to allow data to traverse 
multiple networks* Thus, it must provide 
a routing function* The IP functions 
within network hosts and routers (a rout¬ 
er relays data between networks using an 
i n te met work p rotocol). (See 41 W hen One 
LAN Is Not Enough," January BYTE.) 
The IP connects multiple LANs within 
the same building or at different sites 


TCP/IP binds 
together LANs and 
networks of LANs 


through a wide-area packet-switched 
network. 

The TCP at the transport layer pro¬ 
vides the logic for ensuring the reliable 
delivery of data exchanged between host 
systems. It's also responsible for direct¬ 
ing incoming data to the intended appli¬ 
cation. 

Finally, the application layer contains 
protocols for specific user applications. 
Each type of application, such as file 
transfer, requires a protocol that sup¬ 
ports that application* TCP/IP includes 
three such protocols: Simple Mail Trans¬ 
fer Protocol (SMTP), File Transfer Pro¬ 
tocol (FTP), and TELNET. 

Operational Issues 
Figure 1 shows a typical TCP/IP network 
configuration. Some sort of network-ac¬ 
cess protocol, such as Ethernet, connects 
computers to a network. This protocol 
enables the host to send data across the 
network to another host. IP resides in all 
end systems and routers. It acts as a relay 
to move a block of data from one host, 
through one or more routers, to another 
host* TCP resides only in the end sys¬ 
tems; it keeps track of the blocks of data 
to ensure reliable delivery to the appro¬ 
priate application. 

For successful communication to oc¬ 
cur, every entity in the overall system 
must have a unique address* Two levels 
of addressing are needed* Each host on a 
network must have a unique global Inter¬ 
net address. And each process within a 
host must have an address that is unique 
within the host; this allows the host-to- 
host protocol (TCP) to deliver data to the 


proper process. The latter addresses are 
called/wm* 

Suppose that a process associated with 
port 1 at host A wants to send a message 
to a process associated with port 2 at host 
B, The process at A hands the message 
down to TCP with instructions to send it 
to host B p port 2. TCP hands the message 
down to IP with instructions to send it to 
host B, Note that IP does not need to 
know the identity of the destination port* 
It needs to know only that the data is in¬ 
tended for host B* Next, IP passes the 
message to the network-access layer 
(e.g., the Ethernet logic) with instruc¬ 
tions to send it to router X (the first leg on 
the journey to B)* 

Controlling this operation requires 
transmitting control information as well 
as user data (see figure 2). When TCP 
receives a block of data from a process, it 
appends control information as the TCP 
header, forming a TCP segment* The 
peer TCP protocol entity at host B will 
use this control information. The follow¬ 
ing are examples of items that are in¬ 
cluded in the header, 

• Destination port: When the TCP entity 
at B receives the segment, it must know 
to whom it should deliver the data. 

• Sequence number: TCP numbers the 
segments that it sends to a particular des¬ 
tination port sequentially so that if they 
arrive out of order, the TCP entity at B 
can reorder them. 

• Checksum: The sending TCP includes 
a code that is a function of the contents of 
the remainder of the segment. The re¬ 
ceiving TCP performs the same calcula¬ 
tion and compares the result with the in¬ 
coming code. A discrepancy results if 
there has been some error in trans¬ 
mission* 

TCP then hands over each segment to IP, 
with instructions to transmit it to B. IP 
must then transmit these segments across 
one or more networks and relay them 

continued 
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Host A Host B 



Figure 1: This simple configuration demonstrates how you might internetwork 
two hosts via TCP/IP . 
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Figure 2: The levels of protocol header information in a TCP/IP packet. 


through one or more intermediate rout¬ 
ers, For this purpose, IP appends a head¬ 
er of control information to each segment 
to form an IP datagram. One item stored 
in the IP header is the destination host 
address (in this example, B). 

Finally, IP presents each datagram to 
the network layer for transmission across 
the network to router X, The network-ac¬ 
cess layer appends its own header, creat¬ 
ing a packet, or frame. The packet head¬ 
er contains the information, such as the 
destination address, that the network 
needs to transfer the data across the 
network. 

Router X strips off the packet header 
and examines the IP header. Based on 
the address information in the header, 
the router's IP module directs the data¬ 
gram out across network 2 to B. To do 
this, it must augment the datagram with a 
network-access header. 

When B receives the data, the reverse 
process occurs. At each layer, B removes 
the corresponding header, passing the re¬ 
mainder on to the next higher layer, until 
the original data arrives at the destina¬ 
tion process. 

Applications 

As mentioned earlier, TCP/IP's three 
application protocols are SMTP, FTP, 
and TELNET. SMTP provides a basic E- 
mail facility. Its features include mailing 
lists, return receipts, and forwarding. 
The SMTP protocol doesn’t specify how 
to create the messages; it requires some 
local editing or native E-mail facility. 
Once a user has created the message, 
SMTP accepts it and uses TCP to send it 
to an SMTP module on another host. The 
target SMTP module uses a local E-mail 
package to store the incoming message in 
the recipient's mailbox. 

FTP sends files from one system to an¬ 
other under user command. It accommo¬ 
dates text and binary files and provides 
features for controlling user access. 
When a user wants to engage in file 
transfer, FTP sets up a TCP connection 
to the target system for the exchange of 
control messages. These allow the user to 
transmit an ID and password and to spec¬ 
ify the file and file actions desired. Once 
the system approves the file transfer, it 
sets up a second TCP connection to han¬ 
dle the data transfer, FTP transfers the 
file over the data connection without 
header or control information overhead 
at the application level. When the trans¬ 
fer is complete, the control connection 
signals completion and is ready to accept 
new file transfer commands, 

TELNET provides a remote log-on ca¬ 
pability that lets a user at a terminal or 
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personal computer log onto a remote 
computer and function as if he or she 
were connected locally to that computer. 
TELNET was designed to work with 
simple scroll-mode terminals. The pro¬ 
tocol actually has two modules: User 
TELNET interacts with the terminal I/O 
module to communicate with a local ter¬ 
minal. It converts the characteristics of 
real terminals to the network-standard 
virtual terminals and vice versa. Server 
TELNET interacts with an application, 
acting as a surrogate terminal handler so 
that remote terminals appear as local to 
the application. Terminal traffic be¬ 
tween User and Server TELNET is car¬ 
ried on a TCP connection. 

Microcomputer Connections 

Figure i shows the simplest architecture 
for interfacing a host system to a network 
using TCP/IP, The TCP/IP protocols sit 
above the network-access protocol, 
which is unique to the particular net¬ 
work. The host operating system sup¬ 
ports all these protocols. This approach 
is common for large computers but is of 
questionable value for microcomputers. 
TCP and IP are complex protocols that 
perform a considerable amount of pro¬ 
cessing, and they impose a burden on the 
host in terms of memory consumption, 
processing time, and the number of 
interrupts. 

Figure 3 shows an alternative ap¬ 
proach that uses a communications co¬ 
processor board. All the protocols up 
through TCP {i.e., TCP, IP, and network 
access) reside on the board, and only the 
application-level protocols (SMTP, FTP, 
and TELNET) reside in the host CPU. 
This approach relieves the CPU of the 
communication processing burden, en¬ 
hancing efficiency. Also, the board can 
be procured from a different vendor than 
the supplier of the host system, allowing 
greater flexibility when you're selecting 
equipment to attach to the network. Cur¬ 
rently, a number of vendors offer such 
boards for the most popular microcom¬ 
puter buses. 

Figure 3 also indicates the need for 
some sort of interface protocol, referred 
to in the diagram as a host-to-front-end 
protocol (HFP). To see the need for an 
HFP, consider the operation of an appli¬ 
cation in figure L 

If an application protocol such as FTP 
is to transmit a block of data, it invokes 
TCP with a SEND command. The TCP 
standard doesn't specify how to imple¬ 
ment this command; this is up to the im¬ 
plemented who can invoke it as a proce¬ 
dure or subroutine call or as some sort of 
trap in the operating system that gener¬ 


ates a message to TCP, The implementer 
will choose a technique that optimizes 
some parameter, such as performance or 
code size. Indeed, the standard must not 
dictate the interface between TCP and 
the application protocols so that the im¬ 
plementer remains free to design the 
most efficient solution. 

However, when TCP is running on the 
coprocessor board and the application 
protocol is running on the host system's 
CPU, a mechanism is needed for trans¬ 
mitting commands and their associated 
parameters between the application pro¬ 
tocol in the host to TCP in the copro¬ 
cessor board. This is the function of an 
HFP. The HFP formats the application 
command and its parameters into a stan¬ 
dardized message to be sent to the front 
end. if the host and front-end systems are 
from the same vendor, the details of the 
HFP are of concern only to the imple¬ 
menter, but if they're from different ven¬ 
dors, a standard for the HFP is desirable. 
Unfortunately, no such standard exists. 
In a personal computer LAN environ¬ 
ment, the de facto standard that fills this 
role is NetBIOS. 

NetBIOS 

NetBIOS, the standard interface for net¬ 
working IBM PCs, PS/2s, and their com¬ 
patibles, has become the dominant 


mechanism for personal computer net¬ 
working. Normally, the personal com¬ 
puter makes use of the BIOS in ROM. 
This comprises a set of drivers that pro¬ 
vide simple hardware support for stan¬ 
dard equipment on the PC (e.g., drivers 
for printers and disk controllers). Net¬ 
BIOS is the equivalent of the BIOS, but 
for the network interface. 

NetBIOS enables PCs on a LAN to es¬ 
tablish connections between themselves 
and to communicate directly without 
having to go through a central host com¬ 
puter, file server, or other device. It lets 
applications talk directly to the network, 
instead of talking to DOS, which in turn 
talks to the network operating system. 
Implemented on a circuit chip that re¬ 
sides on the network communications 
board, NetBIOS provides fast service be¬ 
cause it bypasses the PC's operating 
system. 

The NetBIOS specification defines a 
set of system calls that allow an applica¬ 
tion on a PC to gain access to applications 
on other PCs on the same LAN. To carry 
out a certain operation, the application 
loads various processor registers with 
given values and performs a software in¬ 
terrupt. The application issues an inter¬ 
rupt 5Ch to access the network interface 
board directly and use NetBIOS. 

continued 
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Figure 3: When implementing TCP/IP on a microcomputer host system, using a 
host-front-end coprocessor board is a way of taking some of the processing burden 
off the CPU. 
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The NetBIOS scheme has been hob¬ 
bled by one major factor: its inability to 
span incompatible networks. Fortunate¬ 
ly, the DoD has developed a merger of 
TCP/IP and NetBIOS that overcomes this 
limitation. 

NetBIOS Over TCP/IP 

In the past several years, many vendors 
have independently developed products 
that let NetBIOS applications run in a 
TCP/IP environment. These vendors 
were already offering TCP/IP network¬ 
ing products and wanted them to be able 
to interoperate with the growing number 
of NetBIOS applications. All the prod¬ 
ucts used NetBIOS as the HFP between 
the applications on the host and TCP on 
the network. Unfortunately, all these 
different implementations would not 
work with each other. To solve this prob¬ 
lem, the DoD issued the RFC 1001/1002 
specification, which defines the interac¬ 
tion between NetBIOS and TCP. The 
products now coming into the market¬ 
place conform to this specification. 

The most difficult problem in integrat¬ 
ing NetBIOS and TCP/IP is handling 
names. In the NetBIOS world, communi¬ 


cating entities (applications and servers) 
all have names, which users obtain via a 
simple announcement scheme. If you 
want the name FileManagerOOl, you 
broadcast your claim to that name to 
everyone else on the LAN; if no one ob¬ 
jects, that becomes your name. In an 
internetworking environment, this 
scheme presents two problems. One oc¬ 
curs when you connect two formerly sep¬ 
arate networks, and two devices on the 
different networks have the same name. 
The second problem is that broadcasting 
in an internetwork almost always is for¬ 
bidden because it would quickly over¬ 
whelm the communications links. To 
overcome this problem, the DoD devel¬ 
oped a mapping between NetBIOS names 
and internetwork names and adapted the 
existing Internet name protocol to facili¬ 
tate name creation. 

The RFC 1001/1002 specification 
provides for three forms of NetBIOS: B- 
nodes, P-nodes, and M-nodes, B-nodes 
are restricted to communications on a 
single LAN and use a broadcast type of 
naming protocol, similar to the un¬ 
adorned NetBIOS. Therefore, a B-node 
doesn't implement TCP/IP. P-nodes 


make full use of TCP/IP and can com¬ 
municate with other P-nodes on the same 
LAN and with P-nodes on other net¬ 
works to which they're connected. M- 
nodes have mixed functionality and can 
communicate with both B-nodes and M- 
nodes. 

If you run NetBIOS over TCP/IP, you 
can communicate with any other system 
that implements NetBIOS over TCP/IP— 
as long as it support^ the NetBIOS inter¬ 
face as defined in the RFC 1001/1002 
specification. For example, you can't ac¬ 
cess files from a Unix system that sup¬ 
ports TCP/IP but not NetBIOS. But be¬ 
cause so many systems, especially Unix 
systems, support TCP/IP; and because it 
is relatively easy to add NetBIOS support 
to such systems, the possibilities for net¬ 
working these machines are sub¬ 
stantial. ■ 


William Stallings is president of Comp- 
Comm Consulting in Pride's Crossing, 
Massachusetts. This article is based on 
material in his Handbook of Computer 
Communications Standards, Voi. Ill: 
DoD Protocol Standards, 2nd ed> (How¬ 
ard W\ Sams , 1988 j. 
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LAN-Aware 
DOS Programs 

Barry Nance 


Most DOS programs rely on DOS disk 
services and thus will work with a LAN 
that emulates those services. But the re¬ 
mote disk that a LAN provides is also a 
shared disk. Unmodified single-user 
programs tend to fare badly in the multi¬ 
user LAN environment. Data files are 
updated haphazardly; one user's config¬ 
uration options are overwritten by some¬ 
one else; the software crashes at mysteri¬ 
ous times; users collide when they access 
files; performance suffers when dozens 
of users simultaneously load programs 
and data files. 

LAN-aware software recognizes and 
understands shared disks, shared print¬ 
ers, and shared files. The software antic¬ 
ipates and correctly handles concurrent 
accesses and concurrent updates to files. 
It flexibly allows different drive letters 
and directory paths. It provides config¬ 
uration options for each user. It is com¬ 
patible with any LAN that supports the 
sharing and access mechanisms that have 
been part of DOS since version 3.0. In 
this article I’ll discuss ways in which you 
can transform a single-user DOS pro¬ 
gram into a multiuser, LAN-aware DOS 
program. 

Testing the Waters 

For your development work, you'll need 
access to a LAN with a DOS 3.x-com- 
patible network operating system that can 
share files, lock records, recognize net¬ 
work drives, and obtain machine names, 
(Or you can emulate a LAN using the 
freely distributed program described in 
the text box “Testing LAN Software 
Without a LAN” on page 228.) If you'll 
be doing advanced network program¬ 
ming using NetBIOS, you'll want the net¬ 
work operating system to provide a Net¬ 
BIOS emulator that's compatible with the 
IBM NetBIOS standard. 

You should also upgrade to DOS 3.3 if 
you haven't already done so. The net¬ 
working support in earlier versions of 
DOS suffered from omissions and bugs. 
Why not go all the way to 4.0? For the 


Multiuser design: 
issues and strategies 


same reason—too many bugs. When 
you're doing development work, operat¬ 
ing system bugs are the last thing you 
need. Get version 3.3, 

The environment your program will 
find itself running in should correspond 
to your development environment. So the 
first thing your program should do is 
check the version of DOS. If it discovers 
a version earlier than 2,0, it should defi¬ 
nitely tell the user to upgrade. If the ver¬ 
sion is 2.x, it should probably do the 
same. Although Novell's networking 
support for DOS predates the support 
added by IBM/Microsoft in DOS 3.0 and 
thus will work with DOS 2.x, your pro¬ 
gram shouldn't rely on that peculiarity. 

Turbo C and Microsoft C both place 
the DOS version in the global variable 
_osmajor. In Lattice C, it's_DOS[0]. In 
Turbo Pascal, use the function Dos Ver¬ 
sion. With Microsoft Macro Assembler, 
use the GetVer macro found in DOSTNC. 

Next, your program needs to check for 
the presence of a LAN. One approach, il¬ 
lustrated in listing I, is to try to exercise 
SHARE, a DOS utility that attaches it¬ 
self to the DOS multiplex interrupt 2Fh 
and enables file sharing. If you find a 
pre-DOS 3.0 version, though, don’t use 
this method or you'll crash the machine. 

You can also look for NetBIOS. Inter¬ 
rupts 2A and 5C (not to be confused with 
DOS function call 5C) are the entry 
points for NetBIOS services; here's how 
you check for NetBIOS: 

regs.h.ah - 0; 
int86(0x2a, &regs, &regs); 

If (regs.h.ah == 0) 

puts ( T1 NetBIOS not 
installed . ,f ); 


Note, though, that NetBIOS is not a re¬ 
quired feature of a LAN. 

A DOS IOCTL call (function 44h, 
subfunction 9) is yet another way to de¬ 
tect a LAN; it tests whether a drive is 
local or remote. To use it, put the number 
of the logical drive in the BX register (1 
= A:) and do the call. If bit 12 of the DX 
register is a 1 following the call, the drive 
is a network drive. Do this for all possi¬ 
ble drives (C through Z), as shown in list¬ 
ing!. 

There's one problem with the IOCTL 
method. It can't discriminate between a 
network drive and a CD-ROM drive. 
Both took like remote drives to DOS. 
There’s a set of MSCDEX (Microsoft 
CD-ROM extension) function calls that 
can help here. Interrupt 2F is the entry 
point for the MSCDEX functions. Func¬ 
tion 15h, subfunction 0, returns in BX 
the number of drives mapped to CD- 
ROM devices. If BX is 0 after this call, 
don't worry about CD-ROMs . If it’s non- 
0, though, things can get complicated. 
CX will be the first CD-ROM (e.g., 
3 = D), but there may be multiple CD- 
ROM drives. Function 15h, subfunction 
OBh, checks if a drive is a CD-ROM 
drive, and subfunction ODh gets a list of 
all the CD-ROM drive letters. Unfortu¬ 
nately, only the newer version (2.0) of 
MSCDEX.EXE supports the additional 
query subfunctions OBh and ODh. If your 
application detects a CD-ROM—there 
aren't many of them in use yet—the best 
course might be to ask the user to tell you 
which drives are CD-ROMs. 

Of these tests. I've found that the test 
for SHARE is necessary to ensure that 
file sharing is enabled and that the test 
for network drives is a reliable means of 
detecting a network. 

Identifying the User/Workstation 

Your program will need to distinguish 
the machine it's running on from other 
workstations on the network. To do this, 
use DOS function 5E00 to get the net- 

continued 
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LAN-AWARE DOS PROGRAMS 


Testing LAN Software 
Without a LAN 


I f you don't have a LAN but want to do 
LAN programming, or if you have a 
LAN and want a controlled file-sharing 
and record-locking environment for 
testing purposes, you can use a program 
called NETWORK to simulate a LAN. 
NETWORK supports the following 
features: 

• Machine name requests 
* Sharing-retry-count/delay IOCTL 
calls 

• Network drive identification 
• File sharing between your computer 
and a separate pseudo-work station 
(for testing access mode, sharing 
mode, and inheritance) 

* Record locking/unlocking between 
your computer and a separate pseudo¬ 
workstation 

While your application is running, you 


can call up NETWORK and tell it to 
open one of your files just as if NET¬ 
WORK were a separate workstation. 
Your application can use any combina¬ 
tion of access mode, sharing mode, and 
inheritance, and it can lock and unlock 
records. 

Editor’s note: NETWORK is available 
on disk from BYTE (see page 5 for de¬ 
tails). It can also be downloaded from 
the "listings " topic of the Ians confer¬ 
ence on BIXAfter logging onto BIX, 
join Ians/listings and download NET¬ 
WORK.DOC and NETWORK. EXE. 
The same files are available on floppy 
disk from the author. Please specify 
5 *4-inch or 316-inch format. Send your 
name, address, and $15 (check or 
money order) to cover shipping and han¬ 
dling to Barry Nance, 47 Cider Brook 
Dr., Wethersfield, CT06109. 


work name of your program’s machine. 

char machine^name [l6j; 
regs.x.ax - Ox5eOO; 
regs.x.dx = /# for small 
model #/ 

(uns i gne d) mac h irLe_name - f 
int86(0x21, kregs, &regs); 
if (regs.h.ch == 0) 

puts("No machine name,"); 

If the machine name was never set, this 
function returns 0 in the CH register. 
Otherwise it returns a 15-byte name in 
ASCIIZ (null-terminated) form; Pascal 
programmers will have to do a little jig¬ 
gling to set the length of the string. The 
name will be padded on the right with 
spaces to fill out the 15 bytes. With some 
LANs, such as Novell's, the machine 
name is optional. Fd recommend that 
your application require users to set the 
machine name. It's a piece of informa¬ 
tion your application can use to good ad¬ 
vantage—for example, to create user- 
specific configuration files. 

File Locking 

Beginning with DOS 3,0, you specify 
how you want to share a file when you 
open it. There is also a function for creat¬ 
ing a new file that guarantees that some 
other workstation won’t be able to create 
a file of the same name at that same mo¬ 


ment (DOS function 5B). 

When you open a file, either by call¬ 
ing DOS directly or by means of facili¬ 
ties provided in your programming lan¬ 
guage, you can specify three kinds of 
properties: access mode, sharing mode, 
and inheritance. If your language doesn't 
let you specify these, you'll probably 
need to code some assembly routines that 
let you call DOS directly. 

You specify the inheritance flag, 
sharing mode, and access mode by set¬ 
ting the AL register prior to the open, as 
shown in listing 3. The inheritance flag 
is significant only if you are planning to 
spawn other programs; it indicates 
whether or not a child process can access 
the file. 

The access and sharing modes work 
hand-in-hand with the read/write attri¬ 
bute stored in the file's directory entry. 
Access mode tells DOS (really, the net¬ 
work operating system) whether you in¬ 
tend to write to the file. If you don't need 
to write to the file, opening it with a read 
access mode gives you two advantages: 
There can be multiple readers, and, if the 
file's directory attribute is read-only, 
workstations can buffer the file locally. 

Sharing mode lets you control how 
other workstations can open the file once 
you've opened it successfully. For exam¬ 
ple, an open call that specifies deny- 
read/write mode succeeds if no other 


workstation has the file open and, if suc¬ 
cessful, confers exclusive control of the 
file. Of special interest is the deny-none 
mode. It allows multiple workstations to 
open the file and defers control of con¬ 
current reads and writes to the record¬ 
locking functions discussed below. 

Compatibility mode, generally, is an 
exclusive mode. It's set automatically 
when a file is created (rather than 
opened) or when you use file control 
blocks instead of file handles. You 
should avoid setting compatibility mode 
yourself when opening files. You should 
also avoid using file control blocks in 
LAN-aware software. 

When you create a file with either the 
regular DOS function (3C) or the new 
one (5B), you are given exclusive access 
to the file. If you want to share it with an¬ 
other workstation, you'll have to dose 
the file and then open it with a suitable 
sharing mode. 

Record Locking 

Most of the sharing modes allow you to 
keep other workstations from accessing a 
file for the entire time that it’s open. 
However, if you open the file in deny- 
none mode (and all other workstations 
have it open in the same mode), you can 
truly share the file among all users. Con¬ 
current updates become possible, so 
you'll want to protect a file (or certain 
records within it) from collisions result¬ 
ing from simultaneous I/O, DOS func¬ 
tion 5Ch—lock/unlock a file region— 
provides for this. With it, you can lock 
(or unlock) a given range of bytes in the 
file, starting at a specified file position 
(position 0 is the first byte). Listing 4 
shows how to lock a range of bytes. 

If a collision occurs when you read or 
write a record, DOS returns an error 
code to you and the I/O you requested 
does not take place. If you expect heavy 
traffic and frequent collisions, there is a 
DOS IOCTL call (440B, set sharing-re¬ 
try-count/de lay) that you can use to fine- 
tune the way DOS handles collisions be¬ 
fore returning an error to you. With this 
call, you specify how many times DOS 
should retry the operation and how long it 
should wait between tries. The defaults 
are delay = 1 and retries — 3, where 
one delay period is a simple (MOV CX, 
0; LOOP $) instruction sequence. 

In Turbo Pascal, to set the delay peri¬ 
od to two loops and tell DOS to retry six 
times before calling it quits, you would 
specify 

Regs.ax :- $440b; 

(* Set 1 Delay period = 

continued 
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Terminal emulation doesn’t 
have to be this way 


We’ve all been (here. Trying to remember whether the “Do” key is 
really <Ctrl-Fl> Or was it <Alt-Fl>? And the editing keypad 
Can you be absolutely sure you’re about to press the “Select” key 
and not the “Remove" key? The results can be disastrous. 

That’s why KEA developed the PowerStalion. The PowerStation, 
an exact VT200 layout keyboard bundled with VT240 or VT220 
terminal emulation software, turns your IBM PC or compatible into 
a key-by-key replica of a DEC terminal-without messy labels! 

But what does that get you? 

Peace of mind. The PowerStalion keyboard takes the frustration 
out of switching between a DEC terminal and a PC because 
each key is right where you’d expect it to be. And our “Gold Key” 
version makes ALLIN-1 and WPS a breeze. 

Savings. If you think you can't afford both emulation software 
and a keyboard, think again! The PowerStation can actually save 
you money by eliminating the time you waste every day trans 
lating between VT and PC keystrokes. And with the PowerStation, 
startup training costs are virtually eliminated 

Consistency. The PowerStation keyboard provides a consistent 
interface for both VT emulation and regular PC applications. In 
emulation mode you get the 105-key functionality of a real DEC key¬ 
board and in PC mode you get a super enhanced keyboard. And 
you can use the PowerStation on virtually any PC! Move between 
an XT, AT, PS/2, AT&T PC and a DEC terminal without missing 
a keystoke. 


The best in terminal emulation software. With the PowerStation 
keyboard you get the fastest most precise, DEC terminal emulation 
software available: ZSTEM. You have the choice between two 
popular software packages: ZSTEM 240, our VT241/VT340 graphics 
emulator and ZSTEM 220, our VT220 text emulator. Both packages 
will impress you with their speed and feature-by-feature accuracy. 

To top it off, the PowerStation gives you all this at a surprisingly 
low price. But find out for yourself why Digital Review Labs says 
“the PowerStation 240 is a godsend? Call us at 800 663-8702. 



PowerStation and ZSTEM are trademarks of KEA 
Systems Ltd, All other brand and product names 
are trademarks or registered trademarks of 
their respective holders. 



KEA Systems Ltd., 2150 West Broadway, Suite 412 
Vancouver, B.C., Canada V6K 4L9 
Telephone: 604-732-7411 Fax: 604-732-0715 
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LAN-AWARE DOS PROGRAMS 


Listing 1: Detecting a LAN—the SHARE.EXE method. 

In C (racist compilers): 
if (_osmajor < 3) 

printf(“Can't check for SHARE.\n ,, )i 

else 

t 

Fags.x.ax - 0x1000; 

IntB6(0x2f, &regs, Strega); 
if (regs.h.al 1 = Oxff) 

printf( ’■ SHARE. EXE (flle^sharing support) Is not loaded. \n"); 
exit(l); 


In Turbo Pascal: 

If 0S_Haj or < } Then 
Begin 

Writeln( 1 Can* 1 1 check for SHARE.'); 

End 

Else 

Begin 

Regs.ax :- $1000; 

Intr ($2F, Regs); 

If Regs.al < > $FF Then 
Begin 

UriteIn( 1 SHARE.EXE (file-sharing support) is not loaded. T )j 
Halt; 

End; 

End; 


Listing 2: De tec ling a LAN—the DOS IOCTL method. 

reroote_driv r e_present = 0; 
for p ^ 3; i <- 26; i++) 

rega.x.ax - 0x4409; 

regs.x.hx - Ij 

in t-86 (0x21, &re gs, &re gs); 

if ( (regs.x.dx 4 0x1000) -- QxlOQQ ) /* drive remote »/ 
remote_drive„present ^ 1; 

} 


2 Loops *) 

Regs.ex 2; 

(* Double the default number of 
retries *) 

Regs.dx := 6; 

HSDOS(Regs)j 

Suppose you have a homegrown B-tree 
file-access method {each data file has a 
corresponding index file) that you want 
to enhance so that it can handle multiple 
users. When workstation A rewrites a 
data record, do you have to lock the index 
file even though you’re not updating the 
index? Yes, because workstation B may 
want to add a new record (and a new in¬ 
dex entry) at the same moment, and B 
will try to lock both data and index files. 
In fact, to prevent deadlock, it's impor¬ 
tant that you successfully acquire all 
necessary locks before proceeding with 
the actual I/O operations on a set of re¬ 
lated files. 

Ideally, you want your file-access 
method to function in either a single- or 


multiuser environment. The following is 
an outline of the changes you would make: 

1. Detect the presence of the LAN in 
your initialization logic. Set sharing-re¬ 
try-count and retry-delay. 

2. Open files in a sharing mode if you’re 
running on a LAN, 

3. If the file contains a control record, 
read it on each access; don’t try to store it 
in memory between accesses (this work 
station is not the only one that will update 
the control record). 

4. When doing I/O to the data or index 
files, acquire a lock on the entire file 
(length in SI:DI = FFFFh;FFFFh) for 
the duration. Why the entire file? Be¬ 
cause nodes in an index can be split by 
additions or coalesced by deletions. And 
even if you’re only doing a read opera¬ 
tion, another workstation may want to 
spl it a tree node at the same moment. 

5. Make sure that the lock has been suc¬ 
cessful before doing any further I/O on 
the file. 


6. Unlock the file region when you’re 
through. 

User Locking 

When the application retrieves one or 
more records, displays them on the 
screen, and begins accepting keyboard 
input from the user, it’s intuitively clear 
that physical record locking is an inade¬ 
quate method of collision protection 
while input data is being entered. Physi¬ 
cal record locking is useful only for 
those moments when actual I/O is being 
performed on a file. If s unfair to other 
users to physically lock records in a file 
during keyboard-entry time, and there’s 
no guarantee that users will actually ful- 
fill their intention of updating those 
records. 

The solution is to implement a user 
lock facility at the application level. Such 
a facility makes use of a centralized con¬ 
trol file on a file server, in which records 
representing user intentions and fulfill¬ 
ments are placed. This scheme makes it 
possible for the application, running on 
several workstations, to coordinate with 
itself. 

The control file might look like the 


fol lowing: 

Field 

Purpose 

User ID 

Machine name of user 
doing an update 

File ID 

File the user intends 
to update 

Key 

Identifies the record(s) 
that are affected by 
the update 

Transaction 

Code identifying the 
type of update 

Date/Time 

Date-a nd-time stamp 

In-progress 

I while update is in 
progress; 0 when 
finished 


When a user signals an intention to 
enter new or changed information, the 
application does the following: 

1. Physically locks the control file, 

2. Looks to see if if s OK for the user to 
proceed (i.e., checks to see if there’s an 
entry in the control file that shows that 
another user already has something in 
progress). 

3. If there’s a conflict, unlocks the file 
and returns a “not available” indication, 
(If the date/time stamp is quite old, the 
record may be obsolete. These will need 
housecleaning and should not cause 
conflicts.) 

4. If it’s OK, inserts an entry in the 

continued 
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Bringing people and informa¬ 
tion together is what a Micro- 
com LAN Bridge is all about. 
And, with our unique MNP® 
Data Compression feature, 
remote LANs can be connected 
at unprecedented performance 
levels. MNP squeezes twice the 
performance out of your wide- 
area link compared to other 
bridges at a fraction of the price. 

In fact, the Microcom LAN 
Bridge is the only remote bridge 
on earth that uses data compres¬ 
sion to move oceans of data be¬ 
tween LANs. And, it's the first 


TDKBI TOKEN 

MNGMN RINGlAk 



to support Token Ring net¬ 
works, in addition to the 
Ethernet LAN standard. 

Think about it. A fully inte¬ 
grated transparent MAC-level 
bridge built around the IBM 
PC/AT bus. In four fully upgrade- 
able, multi-line models with 
speeds from %Q0 bps to 1.544 
Mbps (T-l). And with prices be¬ 
ginning at $6,198, the only thing 
a Microcom LAN Bridge can't 
squeeze is your budget. 

The Microcom LAN Bridge, It 
brings information and people 
closer together, no matter 
where in the world they are, 

ail toll-free, 800-822-8224 for 
more information, 

500 River Ridge Drive 
Norwood, MA 02062 
Telex: 

710-336-7802 Microcom NWD, 

U.S, FAX: 617-551-1006 
Worldwide Distribution. 
International FAX: 617-551-1007 



MNP ir s trgJstrrad trade'miirfc d Micrnrani. Inc. Winccom 
LAN Bridge and MNP Daw CampesswH a# I radftiurkg n| 
Mifnstuffi. Ern\ JFMTiifcen KingsraJ MM. 1 AT an: trademarks ol 
Intematkinal ttu-sirw&s Machines Carp. FttiemiH i* a tradfmifk 
flffrKBjnc. 
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BECAUSE YOU CAN SAVE A HUB ! 
Our AttCNET BUS Is designed 
to eliminate the need for I fUBS ;&¥■ 

In a *matl (up (o eight nodes) 

Installation with segments that :]:*>:] 
extend up to 1,000 feet. 



r* r* ¥* V t* -rt 

Hit PCN-002b 

supports a linear bus topology 


MlCIIJOfUSAJlMC 

LI\B 

headquarter 

5830 E. WASHINGTON BLVIX 
CITY OF COMMERCE, CA *H>40 
TEL: (BIS) %H-0643 
TEL: (20) 724-0643 
FAX: (2L3) 724-5453 


EAST COAST OFFICE 
307 WEST CENTRAL ST. 
NATICK, MA IH760 
TEL: (508) 820-1102 


601 WEST 112 AVE. 
NEW YORK, NY 10025 
TEL: (212) 865-5030 
MCA is a trademark of IBM 
1J 



LAN-AWARE DOS PROGRAMS 


Listing 3: Access mode , sharing mode , and inheritance, 

< 8 7 6 543 21) (bit 4 always* 0) 

Access: 000 - read, 001 = write, 010 = read/write 

Sharing: 000 - compatibility mode 

001 = deny read/write (exclusive) 

010 = deny write 
Oil ^ deny read 
100 = deny none (fully shared) 

Inheritance: 0 = Inheritable; 1 = not inheritable 



Listing 4: Locking a range 

of bytes. 

regs.h,ah = 
regs.h.al = 0; 

/* 0 to lock; 1 to unlock #/ 

rega.x.bx = flle_handle j 

/* returned by apenQ */ 

regs.x.cx - 0; 
regs.x.dx = 499, 

/* CX;DX = position in file */ 

regs.x.si = 0; 


regs.x.di = 100; 
int86(0x21, &regs, &regs); 

/* SI:DI = byte count to lock */ 

If {rege.x.flags & 0x0001 =* 0x0001) /* Carry Flag check *1 

puts("Could not lock record*") ; 


control file for this user, unlocks the 
file, and proceeds with the update. 

Then, when the user finishes by causing 
the data to be written to disk (with appro¬ 
priate physical locks on the records/files 
as the I/O takes place), his or her entry in 
the control file can either be deleted or, if 
an audit trail is desired, copied to a sepa¬ 
rate file and then deleted. Deletion can 
take the form of marking the control file 
record as “finished” and therefore avail¬ 
able for reuse. 

If one workstation discovers that the 
control file has an entry from another 
workstation that prohibits a given update 
at this time, it's relatively simple to tell 
the user to try again later. But what hap¬ 
pens if a physical lock needs to be estab¬ 
lished and DOS returns “Access De¬ 
nied” to the application? No matter how 
you tune sharing-retry-count/delay, you 
still must account for the possibility that 
a locked region of a file may become in¬ 
accessible because of a network operat¬ 
ing system bug, server problem, or other 
odd problem. 

My suggestion is that you implement 
your own automatic retry logic, to aug¬ 
ment the sharing-retry-count/delay set¬ 
tings. But if, after a time, a lock still can¬ 
not be acquired, you should abort the 
current process as gracefully as possible. 
Close any open files and inform the user 
at the workstation that a significant error 
has occurred that will require the atten¬ 
tion of a system administrator, ft may 
even be necessary, for example, to 


broadcast a message telling all the users 
to log off so that the servers can be 
restarted. 

Final Tips 

From a multiuser point of view, one of 
the most devastating things that a pro¬ 
gram can do is store configuration data 
back inside the executable file itself. 
This scheme has two problems: First, 
you can't store individual configura¬ 
tions; second, you can't make the execut¬ 
able file shareable and read-only. Don't 
do this. 

Wherever possible, avoid the tempta¬ 
tion to write code that is specific to a par¬ 
ticular network operating system. If you 
decide, for example, to use Novell's 
Transaction Tracking System—a facility 
for grouping sets of database updates into 
atomic operations—be aware that you'll 
have to substitute your own such facility 
to make your software available to non- 
Novell users. 

Identify each file—including execut¬ 
able files—in your application and spec¬ 
ify, on a file-by-f ile basis, the kinds and 
the extent of sharing that your application 
will provide. Test your collision han¬ 
dling as thoroughly as possible. If you 
follow these suggestions, your programs 
should run happily in a networked 
environment. ■ 


Barry Nance works in the R&D depart¬ 
ment at Programming Resources Co. in 
Hartford , Connecticut. He can he 
reached on BIX as “barryn. ” 
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Some Companies Make All The Right Connections, 



They Connect With 16-Bit ARCNET Cards. 



16-bit 

ARCNET 
Interface 


Face it. Some companies are better con¬ 
nected than others. Success often depends 
on who can deliver. Successful businesses 
are turning to Thomas-Conrad for reliable 
ARCNET networking products. 

• GET 12 HOURS OF WORK IN AN 8 
HOUR DAY. Our 16-bit interface gives 
you up to a 50% increase in network 
throughput. 

• COAX, TWISTED-PAIR, FIBER 
OPTICS - Whatever you want to work 
with, we work with. 

• DELIVERABLE HARDWARE - While 
others are talking, Thomas-Conrad is 
shipping. 

To find out how you can connect with 
ARCNET products that have the network¬ 
ing world talking, call Thomas-Conrad 
today. 


TIl QMAS»rONRAD 

CORPORATION 

800 - 532-8683 


1908-R Kramer Lane 
Austin, Texas 78758, {512) 836-1935 
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WORLD’S LARGEST MODEM DEALER 


VIDEO SEVEN 


VIDEC^SEVEN 

FastWriteVGA 

DISPLAY ADAPTER EXCEEDS STANDARD 
VGA PERFORMANCE AND RESOLUTION 

■ Maximum Resolution I024x 763 • 256 Color Palette 

' VGA /EGA /CGA /MDA /Hercules 

• Supports I or 2 Monitors \ 

• Drivers for Most Popular Software ^ 

• Works in AT/XT/386 


199' 


...AND WITH PRICES LIKE THESE ON HIGHEST QUALITY Internal External ^ 
HAYES COMPATIBLE MODEMS YOU’LL SEE WHY. Version Version 

Fast 2400 BAUD S $ 69* $ 99* 
Faster 4800 BPS SS $ 99* $ 129* 
Fastest 9600 V.32 STANDARD $ 399* $ 499* 


Including Multi-Sync Monitor. 


—Now £569* 


BBS SOFTWARE 


SYSTEMS 

1 

NETWORKING 



Multi 

LINE 

BBS 

SOFTWARE 

SYSTEM 

WITH 

MULTIPLE 


ON-LINE DMABASES 

DLX is a Multi-Line Bulletin Board and 
Information Host System that is easy to install and 
operate. It can accommodate up to 24 Simul¬ 
taneous Users, and runs under PC or MS-DOS. 
Features include unlimited Key-Word Search 
Databases, Chat Mode, Password Protected 
Electronic Mail-Boxes, Special Interest Forums, 
Questionnaires, Order Entry and much more. 

Optional “Instant Business” Modules allow 
turn-key subscription systems Lo get up and 
running immediately to begin producing on-line 
revenues from the startup. 

INFORMATION PACKAGE 

• Demonstration Disks * Actval Cm 

* Full Documentation Studies 
■ Comprehensive Handbook on How lo 

Sim <£ Run m Information Hosi System 



386 MICRO 
TOWER 

'OS2COM 

>995 


|j 


1BM/OS2 COMPATIBLE 



Full 

Cash 

Price 


While Special Supply Lasts! 


PORTABLES TO GO 


PORTABLE 286/386 



*6 Expansion Slots 
' 640 x 400 Backlit HCV 
■ Handsome Carry Cm 
'High Speed Processor 
* 2400 Baud Modem 


286 Processor, 40 MB Hard Bisk, 640K..S1495* 

386 Processor, 65 MB Hard Disk, 1 MB. 1895* 



TOSHIBA 

LAPTOP 

'Battery/AC • IBM Compatible 

LOWEST PRICES 
ANYWHERE! 

s 639* 

20MB Hand Drive Option. 

T-3100E 20MB HD, Gas Plasma 
T-1200FB Dual FD, Ban/AC.., 


CALL 

12495* 

1495* 


ALL *PK!CES SHOWN ARE WHOLESALE AND REFLECT AN ADDITIONAL Mi CASH DISCOUNT THE ON-LINE STORE’S 
WHOLESALE . 7Ai PURCHASERS i>AV JUST 7* ABOVE THE WHOLESALE PRICE PLUS SHIPPING AND HANDUKO. Mintaire Rip- 
ping: S3 per outer In’ienwiiona) orders; call lor rale;. Prtees subject lo change. Products subject to availability and may private tubcl versions. 
WE ALSO SERVE LA,RGFl CORPORATE ORDERS call for information, This ad supersedes. aO previous. 

BBS 805/650-0193 
FAX 805/650-0195 
7 805/650-0188 

1937 Golf Course Dr., Wntura, GA 93903 
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CALL NOW! 24 HOUR ORDER LINE: 

805 / 6504)188 


aim 

CHARGE 


jjjSJ: 

fid 


WORKSTATIONS 



Attractive Slimline Design 


BEST MULTI-USER 


386 POWER BASED 



4 WORKSTATIONS 


For the cost of most stand alone 386 computers, 
you can have the processing speed and power of 
a I30MB, 386 network file server with four work¬ 
stations, modem, plus BBS software for pass¬ 
word protected 
remote access. 

Complete System Now Only 

On-Site Installation & Support Now Available in Most Areas! 

IBM 

Your International Headquarters for BBS 
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Building 

Heterogeneous Networks 

L. Brett Glass 


Creating a heterogeneous network—a 
network consisting of machines made by 
more than one vendor—is one of the most 
common and challenging problems con¬ 
fronting personal computer buyers to- 
day. Computer manufacturers support 
different sets of network standards; 
many (most, in fact) even seem to try to 
limit users' choices to discourage them 
from using other vendors' hardware. In 
this article, HI address the problems I'm 
most often called upon to solve in my 
consulting practice—those that relate to 
choosing physical media, protocols, and 
software for a multi vendor network. 

Choosing a Physical Medium 

One fundamental choice you'll have to 
make when planning a multi vendor net¬ 
work is the physical medium to use. Each 
major standard has something to recom¬ 
mend it. Ethernet, for instance, has the 
widest support among different vendors. 
Token Ring has the largest number of 
new installations in IBM PC-compatible 
systems and can span larger physical dis¬ 
tances, but it’s more costly; adapters arc 
still in the $400 to $600 range. ARCnet, 
which uses chips and hybrids that are far¬ 
ther down the “learning curve," has the 
best cost-to-bandwidth ratio of the great- 
er-than-l-megabit-per-second LANs. 
And Apple's LocalTalk, an order of 
magnitude slower, is one of the cheapest; 
it runs off the Mac’s existing serial 
ports, and an adapter card for an IBM or 
Sun is relatively simple and inexpensive. 
In some cases, your choice of medium 
may be limited by the selection of periph¬ 
eral cards or software available for one of 
your machines. IBM, for instance, has 
been slow to support Ethernet in its zeal 
to promote its own Token Ring. But 
Token Ring cards aren’t available for 
many other brands of computers, so—in 
response to consumer demand—IBM is 
grudgingly providing Ethernet drivers in 
system software such as OS/2 Extended 
Edition 1.2. (Ironically, you still have to 
buy a card from a third party, such as 


Practical advice on 
the formidable task 
of networking 
dissimilar systems 


Western Digital, to use this software.) 
When it arrives. Fiber Distribution Data 
Interface (FDDI) will be a good choice 
for harsh environments and high data 
rates, but because the standard is not yet 
complete, the equipment you buy today 
may not be compatible with the final 
version. 

Finally, your choice may already have 
been made for you. Your building may 
have existing coaxial cable or twisted¬ 
pair wiring, and the cost of installing 
more wires may be prohibitive. Fortu¬ 
nately, many network standards now 
support several different kinds of media. 
ARCnet, for example, is available on 
twisted-pair and 92-ohm coaxial cable, 
and Ethernet can be used with thick co¬ 
axial cable, thin coaxial cable (Cheaper- 
net), and twisted-pair {10BASET), 

It’s often possible to convert wiring 
for use with a different network standard 
by using a device called a balun, A balun 
(the word is a contraction of “balanced 1 ’ 
and “unbalanced") allows equipment in¬ 
tended for twisted-pair media to run on 
coaxial cables or vice versa. Thus, if 
your building is wired for Token Ring, 
you may still be able to use Ethernet 
equipment on that wiring. 

Picking a Protocol Suite: 

Open or Proprietary? 

The next (and hardest) choice you’ll need 
to make is what suite of protocols and 
whose software to use on your network. 
Network protocols fall into two broad 


categories; proprietary standards, devel¬ 
oped and sold by a single vendor or a 
small group of vendors, and “open” 
standards, supported by many compa¬ 
nies and usually standardized by indus¬ 
try groups such as CC1TT, IEEE, ANSI, 
and ISO. 

In the microcomputer world, the open 
standards most worthy of note are 
TCP/IP and the ISO protocol suite, 
which is still under development. Be¬ 
cause the latter is not yet finished or 
widely implemented, TCP/IP is likely to 
be the best choice in this group until the 
middle of the next decade. 

Among the proprietary protocols, No¬ 
vell’s IPX controls the lion’s share of the 
IBM PC-compatible market, while 
others (including IBM) provide networks 
based on MS-Net, NetBIOS, APPC, 
and/or LU 6.2. Apple’s AppleShare 
(provided as part of the system software) 
and Sun’s TOPS are popular on the Mac¬ 
intosh, Both these vendors seek to pro¬ 
vide connectivity to several different 
kinds of machines; however, since only 
they (or their licensees) can do a port to 
different hardware, you may be left wait¬ 
ing for software or upgrades. In some 
cases, hardware and software gateways to 
networks that speak other protocols are 
available from third parties or from the 
vendors themselves. 

Peer-to-Peer or Server-Based? 

Another important consideration you’ll 
need to address when designing your net¬ 
work is whether you want a peer-to-peer 
network (in which any machine can share 
resources with any other) or a server- 
based network (in which only servers 
share resources). Each has its pluses and 
minuses. 

One common problem of server-based 
networks has to do with turning ma¬ 
chines off and on. As long as the server is 
up, it doesn’t make any difference if one 
user shuts off or reboots a machine. The 
same action on a peer-to-peer network 
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could disrupt other people's work. On 
the other hand, a single-point failure at a 
server in a server-based network can 
bring an entire office full of workers to a 
screeching, expensive halt. 

Server-based networks have advan¬ 
tages from a security standpoint. If your 
server is secured (say, in a locked room) 
and protected by passwords from illicit 
access, it T s hard to steal data from it. But 
in a peer-to-peer network, users may be 
able to snoop on one another—and it may 
be easier to obtain physical access to a 
machine that contains critical data. It's 
also easier to perform backups if most, 
or all, of the information that needs to be 
backed up is kept on a server. 

The choice between server-based and 
peer-to-peer networks is critical in a 
multivendor environment because many 
vendors offer only client or server soft¬ 
ware for certain kinds of hardware, 
TOPS, for instance, offers peer-to-peer 
connectivity between Macintoshes and 
PCs but only server capabilities for Suns. 
Other companies offer NetBIOS imple¬ 
mentations for minicomputers and main¬ 
frames but allow them to act only as 
servers despite the usual peer-to-peer na¬ 
ture of NetBIOS networks. Novell offers 
only server-based networks. 

As if things weren't complicated 
enough, you'll find that some of the 
server-based network packages require 
dedicated servers while others do not. 
Proponents of server-based networks 
claim that having a dedicated server pro¬ 
vides performance advantages, but in 
fact it's not clear that this is so. A dedi¬ 
cated server may be able to devote a lot of 
computing power to its one job, but the 
combined contributions of several non- 
dedicated servers may prove superior. 

Filenames and Formats: 

Smoothing Out the Differences 

One especially important problem you’ll 
need to deal with in a heterogeneous net¬ 
work is how—or whether—it can handle 
the differences between various operat¬ 
ing systems' filenames and formats. 


Table I shows three examples of file¬ 
naming conventions. A filename in 
IBM's PC-DOS has up to eight charac¬ 
ters followed by an extension of up to 
three characters; Unix filenames allow 
up to 256 characters, and Macintosh 
names up to 32. Each operating system 
allows and prohibits different characters 
in filenames; thus, accessing a file on a 
different kind of machine may require 
you to type a filename that's 'illegal" on 
your system. What's more, the charac¬ 
ters used to indicate a directory (“/" in 
Unix, 44 \ " in DOS, and “ < " and 44 > " 
in TQPS-2G) may be prohibited on other 
machines. Most network software at¬ 
tempts to solve these problemS“either 
by maintaining multiple names for each 
file or by performing algorithmic trans¬ 
lation—but alas, few of these schemes 
are graceful. And if a server supports n 
naming conventions at once, n separate 
directories or2n 2 conversions will poten¬ 
tially be required. 

File formats present yet another obsta¬ 
cle to connectivity. Sharing files with an¬ 
other machine isn't much use if you can't 
read them, yet even the formats of simple 
text files differ from machine to ma¬ 
chine. On the IBM PC, Atari ST, DEC- 
20, and VAX side, each line ends with a 
carriage return and a linefeed. Unix and 
the Amiga use a linefeed only; the Mac 
uses only a carriage return. The results 
can be confusing: When I recently tried 
to open a DOS text file from.MacWrite 
on a networked Mac, I discovered a 
strange “block” character (which turned 
out to be a linefeed) at the end of each 
line. To complicate matters still further, 
Mac files have two “forks"—a data fork 
and a resource fork—which essentially 
make them two files in one. 

Fortunately, some software products, 
such as Microsoft Excel and WordPer¬ 
fect, ease these differences by support¬ 
ing a single file format across all archi¬ 
tectures. {Some even support other 
vendors' formats; Macintosh Excel, for 
example, can read files produced by 
Lotus L2-3 on an IBM PC.) But in the 


majority of cases, you'll need a way to 
convert your files, and the conversion 
process may cause information to be lost. 
For this reason, it may be impractical to 
share the same copy of a file between two 
genres of machines; you might have to 
work on, say, a spreadsheet on only one 
machine and send text file output across 
the network to others. 

Peripheral Access, E-Mail, 
and Mainframe Gateways 

Most LANs provide ways to share pe¬ 
ripherals, but sharing devices in hetero¬ 
geneous networks can pose special prob¬ 
lems. For instance, you probably won't 
be able to print Macintosh graphics on an 
IBM Graphics Printer attached to an 
IBM PC even if the two can share the 
printer via the network, Likewise, an 
IBM PC program can use a PostScript 
driver to print graphical output on an 
Apple LaserWriter and a C. Itoh Pro- 
Writer driver for the Apple ImageWriter, 
but it probably won’t be able to use a 
QuickDraw printer. Fax cards may not 
understand graphics file formats in¬ 
tended for a machine they don’t plug into 
directly. And shared modems aren't sup¬ 
ported across some networks. 

Often, you can get network software 
from the same vendor who wrote your 
network software; some, such as TOPS's 
InBox, span more than one kind of ma¬ 
chine. Still, the protocols used by almost 
all E-mail systems are unique to the ven¬ 
dor that provides them. However, only 
TCP/IP's SMTP (Simple Mail Transfer 
Protocol) and the emerging CCITT 
X.400 standard are likely to be available 
from many vendors; if you're building a 
heterogeneous network, it pays to insist 
on having such a protocol available. 

One of the most asked-for features in 
heterogeneous LANs is a way to get to 
the big behemoths: software that will let 
you emulate a 3270 or other mainframe 
terminal and transfer files back and 
forth. Fortunately, almost every com¬ 
puter and/or network vendor addresses 
the problem—some with special hard¬ 
ware for each machine, and some with 
gateways that concentrate data from 
LAN workstations at a central server be¬ 
fore passing it on to the mainframe. 

Some Real-World Products 

In the sections that follow, I'll discuss 
the specifics of some popular network of¬ 
ferings and point out some key advan¬ 
tages and disadvantages relating to het¬ 
erogeneous networks. While this isn't 
intended to be a review or even a compre¬ 
hensive survey, the products I'll mention 

continued 


Table 1: Examples of operating-system naming conventions for files , 
directories, and folder names. Note the diversity that must he accommodated 
when you try to share f iles among dissimilar systems. (Courtesy of TOPS) 

Operating system 

Conventions 

DOS 

Up to S characters, optional 3-character extension; no blank 
spaces; cannot use/ \ []:<> + = ;.* ? 

Unix 

Up to 256 characters; blank spaces OK; cannot use l 

Avoid $■ *?!#otr 0 

Macintosh 

Up to 31 characters; blank spaces OK; cannot use colons 
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Our Printer Sharing Unit 
Does Networking! 


An integrated Solution 
Take our Master Switch™ , a sophisticated 
sharing device, combine it with MasterNet™ 
networking software for PCs, and you’ve 
got an integrated solution for printer and 
plotter sharing, file transfer, electronic mail, 
and a lot more. Of course you can also 
share modems, minis, and mainframes or 
access the network remotely Installation 
and operation is very simpie. 

Versatile 

Or you can use the Master Switch to 
link any computer or peripheral with a serial 
or parallel interface. The switch accepts 
over 20 commands for controlling the flow 
of data. It may be operated automatically 
by command, or with interactive menus. Its 
buffer is expandable to one megabyte and 
holds up to 64 simultaneous jobs. The 


MasterLink" utility diskette for PCs 
comes with every unit and unleashes the 
power of the switch with its me mory^ resident 
access to the commands and menus. 

Other Products 

We have a full line of connectivity solutions. 
If you just want printer sharing, weve got 





it. We also have automatic switches, code- 
activated switches, buffers, converters, 
cables, protocol converters, multiplexers, 
tine drivers, and other products. 

Commitment to Excellence 

At Rose Electronics, we’re not satisfied 
until you’re satisfied. That’s why we have 
thousands of customers around the world 
including large, medium, and small 
businesses, factories, stores, educational 
institutions, and Federal, state, and local 
governments. We back our products with 
full technical support, a on e-year warranty, 
and a thirty-day money-back guarantee. 

Call now for literature or 
more information. 

(800) 333-9343 


P.O. Box 742571 • Houston, Texas 77274 • Tel (713} 933-7673 • FAX (713) 933-0044 • Telex 4948886 
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RACET computes, Ltd. 
3150 E. Birch 
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714/579-1725 
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AppleLink D0411 


Ask your favorite retailer or VAR for more information about RACET products. If they 
cannot provide product information, give us a call and tell us their name; we'll make sure they 
have an opportunity to provide you with RACET products along with their own special service 
and support 


RACETS Cosmos 600 Optical Drive gives 
you nearly 600MB of removable formatted 
capacity with full Novell compatibility. 

Media is ISO standard, with an average 
seek time of 50ms, AND, here’s the best 
part, it looks like any other hard disk; 
fully eraseable, and it’s available right 
now for MAC & IBM! 

And That’s Just for Starters! 

New digital audio tape (DAT) with 1.25GB capacity. 

Fast transfer rates and short search times combine to make 
this an excellent choice for large volume applications. 
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^ COSMOS 600 


■ GigaSTOR™ series of SCSI devices provide over 16GB 
of on line storage. 


■ High performance series includes a proprietary IBM host 
adapter and total network compatibility. A */*MB cache 
RAM is expandable to over 12MB. ESDI or ESMD drives 
with a L25MB/see transfer rate and integrated tape/optical 
backup. This is the network systems solution! 


Check us out* you 1 !! find RACETs product range of integrated sub-systems and 
stand alone storage and back up devices is the most complete in the industry. 


BUILDING 

HETEROGENEOUS NETWORKS 


are representative of what’s available in 
the marketplace as a whole. 

• AppleShare —AppleShare is Apple 
Computer's own server-based network 
protocol. It lets Macintoshes share files 
on an AppleShare server via either Ether- 
Talk (AppleTalk on Ethernet media) or 
LocalTalk {AppleTalk on twisted-pair)* 
Peer-to-peer communications are possi¬ 
ble using lower-level AppleTalk proto¬ 
cols, but peer-to-peer file sharing is not 
supported* 

Apple—like many other companies 
with proprietary protocols—is now be¬ 
ginning to release implementations for 
other vendors’ hardware, AppleShare 
client software will soon be available for 
IBM PCs; server software is available for 
the VAX family running under VMS. 

Third parties have also written Apple- 
Share implementations (e.g., Novell; see 
below); others have created hardware 
gateways that let AppleShare clients ac¬ 
cess servers on other kinds of networks* 
Notable among these units is the Gator- 
Box from Cayman Systems, which trans¬ 
lates AppleShare requests into NFS re¬ 
quests and transmits them to an NFS 
host. This lets any machine running the 
NFS protocol act as an AppleShare 
server. 

* NetWare— Novell’s NetWare holds 
about 50 percent of the IBM PC LAN 
market. In the IBM world, NetWare uses 
two proprietary protocols, called IPX 
(Internet Packet Exchange) and SPX (Se¬ 
quenced Packet Exchange), that are 
somewhat similar to Xerox’s XNS pro¬ 
tocols* 

NetWare has always supported a wide 
variety of media, including ARCnet, 
Ethernet, and the Token Ring, The 
Novell server software is also quite elab¬ 
orate and includes provisions for disk 
mirroring, backup, and E-mail. But until 
recently, NetWare ran only on the IBM 
and its clones. This changed with the ad¬ 
vent of NetWare for VMS, which lets a 
VAX running under VMS act as a Net¬ 
Ware server. 

Last December, Novell announced 
NetWare for the Macintosh, (Developed 
in cooperation with Dayna Communica¬ 
tions, this product is also marketed as 
DaynaNet, a less expensive solution that 
offers fewer options.) And earlier this 
year. Portable NetWare, a version of Net¬ 
Ware designed to be ported to many ma¬ 
chines, made its debut. Numerous ports 
are reputed to be under way to systems 
manufactured by such companies as Data 
General, NCR, Prime, Unisys, Northern 
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Telecom, and Sun Microsystems. 

NovelTs networks are server-based, 
rather than peer-to-peer, networks. Each 
network must have at least one server (al¬ 
though a few versions allow it to be non- 
dedicated), and only resources attached 
to the server can be shared. 

Novell's VAX offering is a server-only 
implementation. PC users can share files 

N 

I m etWare 

supports a wide variety 
of media, including 
ARCnet, Ethernet, and 
Token Ring. 

on the VAX, use the VAX's printers, log 
onto the VAX with a terminal emulator, 
and even use a VAX’s DECnet connec¬ 
tion to access other VAXes. The VAX, 
however, cannot access files or periph¬ 
erals on PC-based NetWare servers. 

NetWare also supports the Macintosh, 
but with some limitations. PC-based 
servers running version 2.15 or higher of 
NetWare can act as AppleShare servers 
as well as IPX servers; Macs and PCs at¬ 
tached to the server can use the same 
files. The server can also control an 
AppleTalk printer (such as a Laser¬ 
Writer) and allow clients on both the 
AppleTalk and IPX sides to access it. It’s 
also possible to use a NetWare network to 
carry AppleTalk packets from one 
AppleTalk network to another; Apple- 
Talk packets are encapsulated in IPX 
packets and routed through the Novell 
network. 

NetWare makes no attempt to translate 
files between Macintosh and PC; if the 
formats are not compatible, it’s the 
user’s responsibility to find a way to con¬ 
vert them. Filenames are handled with a 
dual-directory approach; separate direc¬ 
tories are maintained for each file sys- 
tern, and changing the name of a file on 
the PC side may not cause it to be 
changed on the Mac side (a special utility 
is needed to do this). The resource forks 
of Macintosh files are invisible to DOS. 

Unfortunately, the PC-to-Mac con¬ 
nectivity is not complete. PC clients can¬ 
not use the NetWare server as a gateway 
to access files on an AppleShare server, 
nor can they communicate directly with 


Macintoshes. But for many uses, the con¬ 
nectivity Novell does provide is more 
than adequate. 

Novell's offerings will doubtless ex¬ 
pand to cover a wide variety of media on 
many manufacturers’ machines; where 
they now exist, they offer clean, pre¬ 
packaged solutions to many networking 
problems. However, since NetWare is 
based on a proprietary standard, there’s 
no way to go to a third party or imple¬ 
ment it yourself, and you will probably 
not have a choice of implementations for 
a given machine, as you might with a 
nonproprietary protocol. Finally, if you 
own large numbers of machines that will 
probably not be supported soon (e.g., 
Amigas or Atari STs), you may be forced 
to choose another solution altogether. 

• TOPS —The brainchild of Nat Gotd- 
haber and Michael “Flash” Pflumer, 
TOPS is a network operating system spe¬ 
cif ically designed for heterogeneous 
LANs. (The acronym TOPS, which 
stands for Transcendental Operating 
System, reflects this.) Their company, 
originally called Centram, was bought 
by Sun Microsystems, which runs it as a 
separate division. 

TOPS is built on the AppleTalk proto¬ 
col suite and uses the standard media 
supported by AppleTalk: LocalTalk ca¬ 
bling and Ethernet. In systems equipped 
with special hardware (a card called the 
FlashCard for the PC or an add-on called 
the FlashBox for the Mac), TOPS can 
also run FlashTalk, a sped-up version of 
LocalTalk. 

Unlike NetWare or AppleShare, TOPS 
is a peer-to-peer network. Any computer 
can “publish” files and peripherals for 
use by others and can “mount” resources 
that other stations publish. TOPS sup¬ 
ports two types of media: Apple’s Local- 
Talk cabling system (with an optional 
fast protocol that requires special hard¬ 
ware) and Ethernet, Because the lower 
layers of the TOPS protocol suite are the 
AppleTalk protocols, Media Access 
Control (MAC)-layer bridges designed 
for AppleTalk (like the Kinetics Fast- 
Path) will work properly with TOPS. 
However, while Macintoshes equipped 
with a copy of TOPS can access Apple- 
Share servers, ones that don’t can’t ac¬ 
cess a TOPS server. 

Currently available are full-blown 
versions of TOPS for the IBM PC and 
Macintosh and a server-only version for 
the Sun. These are the only versions 
TOPS itself produces. However, third- 
party TOPS server software is available 
for VAXes running VMS and Unix, and 

continued 


240 BYTE* LAN Supplement 






















life think that 

NetCommander is a better 
low-cost LAN alternative 
than any of these competitors. 


System izer Plus 
BayTech Model 24 
Data Manager 4 x 4 
FocalPoint Plus 
Bytelink 

Western Telematic INC-64 


Buffalo SL 

The Logical Connection 
Equinox Alternet 
Alliance 

Rose Master Switch 
Commix 32 


Of course, you are entitled 
to a second opinion: 


"The clear choice for a highly complete and flexible system goes to the NetCommander 
NCI 6 from Digital Products. Aside from handling the usual tasks of device sharing and 
file transfers, this system also offers virtual disk drive capabilities that work well, and it 
can even provide such unique features as IBM 3270 access and automated tape backup 
Its maximum speed of 115,200 bits per second gives it excellent throughput 
performance for large networks....” 


July 1989 "Data Switches: A Low-Cost LAN Alternative " 

NetCommander nc i6 j u \y iggg pq Magazine 


DIGITAL 

PRODUCTS, INC._ 

the sub-LAN " company 

108 Water Street. Watertown, Massachusetts 02172 
(617) 924-1680 / (800) 243-2333 
FAX (617) 924-7814 / TELEX 312345 
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NetCommander is a trademark of Digital Products Inc, 

Reprinted from PC Magazine, July 1989, Copyright © 1989 Ziff Communications Co. 

All other products are trademarks or registered trademarks of their respective companies 
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Novell is readying a driver that will let 
TOPS users access a Novell server. 

What if you want to access files on 
some other type of machine from a TOPS 
workstation? One way is to use a third- 
party TCP/IP package that can coexist 
with TOPS. Two such products are 
TOPS Terminal (developed at the Uni¬ 
versity of Oregon) and NCSA Telnet 
(from the National Center for Supercom- 
puting Activities), Another way is to use 
a Sun running both TOPS and NFS (a 
file-sharing protocol that runs under 
TCP/IP) as an NFS gateway. If the Sun 
publishes a resource to which it has 
gained access via NFS, that resource be¬ 
comes available on the TOPS network. It 
may also be possible to run TOPS on an 
IBM PC concurrently with other network 
software, thereby turning the PC into a 
gateway, but you’ll have to experiment to 
see if this will work in your system. 

• NetBIOS -The IBM PC NetBIOS (see 
“Understanding NetBIOS," January 
BYTE) is actually an Application Pro¬ 
gram Interface (API) rather than a net¬ 
work standard. This means that there is 
no written standard for the format of the 


packets that travel across the physical 
medium (although some are emerging; 
see below). You must generally run the 
same manufacturer's NetBIOS at every 
station on a segment of a LAN to ensure 
that the nodes can talk to one another. 

Many brands of network software, 
such as NetWare and TOPS for the IBM 
PC, provide NetBIOS emulation, which 
lets programs written for the NetBIOS 
API run on these networks. But NetBIOS 
was really intended for use in peer-to- 
peer networks based on MS-Net; the 
IBM PC LAN Program and CBIS's Net¬ 
work OS are two such products. MS-Net 
uses NetBIOS (which operates on the 
MAC and Session layers of the OSI 
model) and adds an Application-layer 
protocol called SMB (Server Message 
Block). This combination allows trans¬ 
parent sharing of files and peripherals 
among MS-DOS machines. 

Because the lowest layers of NetBIOS 
implementations differ, there are three 
ways to use NetBIOS in heterogeneous 
networks. The first way is to use a Net¬ 
BIOS implementation that's painstaking¬ 
ly reverse-engineered to use the same 
low-level protocols as IBM’s products. 


The second way is to buy a NetBIOS for 
the PC together with matching software 
for the non-PC machine (e.g., a VAX); 
the matched set of programs will, pre¬ 
sumably, be designed to communicate 
correctly. Another way is to use the new¬ 
ly emerging “NetBIOS over TCP/IP" 
standard. This standard, set forth in two 
Internet documents (RFC 1001 and RFC 
1002), presents a standard way of trans¬ 
lating NetBIOS calls into TCP/IP trans¬ 
actions. Because TCP/IP is a nonpro¬ 
prietary protocol available on many 
machines, the latter solution is appeal¬ 
ing; many organizations are embracing 
this standard and writing their own ap¬ 
plications that communicate with PCs 
using TCP/IP over NetBIOS. 

* TCP/IP—A protocol suite developed 
for use on a government and research 
network called the Internet, TCP/IP is 
the most widely implemented nonpropri¬ 
etary network protocol. It's the most 
common protocol at universities, which 
often have computers from hundreds of 
different vendors on the same network. 
TCP/IP networks at trade shows such as 
InterOp and UniForum, comprising 
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many vendors’ machines, have been as¬ 
sembled in a matter of days- [Editor’s 
note: For more about TCP/IP, see "The 
Glue for Internetworking " on page 221 ] 
Unlike the products I've already men¬ 
tioned, TCP/TP doesn’t usually come as 
a 11 plug-and-play’' solution. You will 
probably have to buy a version for each 
type of machine you want to connect 
from a different vendor, and you’ll need 
to know how the protocol works in order 
to get the network up and running. But 
the extra diligence required to assemble a 
TCP/IP network pays off; you’ll be able 
to connect virtually any machine that 
supports networking to any other, 
TCP/IP packages typically come with 
several standard applications. These in¬ 
clude TELNET, which lets you log onto 
a remote machine through the network; 
FTP (File Transfer Protocol), which lets 
you transfer files to and from another 
machine; and SMTP (Simple Mail 
Transfer Protocol), which transfers E- 
mail. You can share files via Sun’s NFS 
and perform interprocess communica^ 
dons via Berkeley “sockets” or Sun’s 
RPC (Remote Procedure Call) interface. 
The protocol suite also contains routing 


and gateway protocols that let you con¬ 
nect your LANs to WANs; not all propri¬ 
etary systems are designed to grow to 
this level of complexity. 

TCP/IP is available on virtually every 
machine that runs Unix, There are sev¬ 
eral implementations for the IBM PC 
under DOS (from FTP Software, Wol¬ 
longong, Excelan, Sun, and others), and 
even one (KA9Q, written by Phil Karn of 
Bell Labs) that’s freely redistributable 
and comes with source code. IBM, 
known for its lack of support for proto¬ 
cols it does not control, has announced 
TCP/IP products for its mainframes. 
There’s even an Amiga version of 
TCP/IP, which has been used to good ef¬ 
fect by scientists at SLAC, Stanford’s 
linear accelerator. 

Several universities (e*g., Stanford) 
and a few commercial sources (Kinetics, 
InterCon, and others) have developed 
implementations of TCP/IP for the Mac¬ 
intosh. Apple already has a TCP/IP 
product called MacTCP, and sources on 
the Internet report that Apple has ac¬ 
quired the rights to a compatible NFS im¬ 
plementation developed at the University 
of Michigan. Kinetics’ FastPath can 


bridge AppleTalk and TOPS networks to 
Ethernets running TCP/IP; Cayman Sys¬ 
tems’ GatorBox can also do this and can 
provide a hardware gateway between Ap¬ 
pleShare and NFS. 

Assess Your Needs 
There’s no hard-and-fast solution to the 
problem of heterogeneous networks; de¬ 
signing them, installing them, and keep¬ 
ing them running requires patience, 
skill, and expertise. Which solution 
should you choose? The answer depends, 
of course, on your individual situation. 

If you think your long-term needs will 
be met by a prepackaged solution, by all 
means use it; it may save you hours of 
shopping, mixing, and matching. But if 
no one package covers all the machines 
you want to connect, it will be well worth 
your while to look at more “universal” 
protocols such as TCP/IP, which enjoy 
widespread, if uneven, support from 
many vendors throughout the industry. ■ 


L Brett Glass is a freelance program¬ 
mer, author, and hardware designer re¬ 
siding in Palo Alto, California. He can be 
reached on BIX as “glass. ” 




Two minutes and 5 seconds to 
be exact. That's all the time it takes 
after you install a networking card- 
something you have to do for any PC. 

Let Digital, the world's leading 
computer networking company, put 
its experience to work for you. When 
you want to install, use, maintain or 
add on to a PC LAN, we make it fast 
and easy. And with our new family 
of PCLAN/Server™ 3100s and our 
networking software, we offer total 
PC integration. The kind of integra¬ 
tion that lets you share files, applica¬ 


tions, mail and printers, and lets you 
access minicomputers and main¬ 
frames. Plus, you get all the security 
and service you'd expect from the 
networking leader. 

What are you waiting for? 
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Distributor now. Or call 1-800-842- 
5273 ext. 200 for more informa¬ 
tion by lax or mail. 
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T here's a world of difference be¬ 
tween where databases have 
been and where they are going. 
Databases are the major source 
of information in a computer system. 
Whether that information is your per¬ 
sonal tax records, a small business's in¬ 
ventory, or a major corporation's sales 
activity,,it is stored in some kind of a 
database. How that database should be 
organized and structured is a matter of 
considerable debate. 

This month's In Depth section dis¬ 
cusses the current trends in the micro¬ 
computer database world. In “A Brave 
New World?" Fabian Pascal discusses 
the changes that have been occurring re¬ 
cently with databases and delves into the 
popular relational model and Structured 
Query Languages. 

Tn the past, most microcomputer data¬ 
bases have been of the stand-alone vari¬ 
ety. Recently, however, with the popu¬ 
larity and proliferation of LANs, the 
problems of database incompatibilities 
among different microcomputers have 
become more pronounced. Two major 
approaches to the database on a network 
have been developed. In "Serving Up 
Data,” Mark L. Van Name and Bill 
Catchings describe one of these ap¬ 
proaches: the database server. In “Shar¬ 
ing the Wealth,” Ralph Davis describes 
the other: the distributed database. 

Where are databases going in the fu¬ 
ture? Basic changes in technology may 
lead us into uncharted waters. One area 
where the mapmakers are already at 
work is object orientation. While still on 


the drawing board, object-oriented data¬ 
bases are becoming more real every day. 
Tn “A Family of Models,” Joseph Daw¬ 
son describes some of the forms those 
databases may take. 

And where is the In Depth section go¬ 
ing in the future? As you read this, we 
are considering topics for In Depth cov¬ 
erage for the second half of 1990. So I’ll 
turn that question around. Where do you 
think this section should go? What topics 
should we cover? What are your major 
concerns in computing? What do you 
want or need to know about? Please con¬ 
tact me at BYTE, One Phoenix Mill 
Lane, Peterborough, NH 03458, or on 
BIX as “janetaz.” 

—Jane Morrill Tazelaar 
Senior Technical Editor, In Depth 
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Don*t Let the 
Desktop 
Programming 
Revolution 

Start 

WithoutY>u. 


Presenting Matrix Layout 2.0 


The Desktop Programming revo¬ 
lution has begun. More and more people 
are maximizing the productivity of their 
desktop computers without learning to 
write a line of code. It began with Matrix 
Layout. And continues with Layout 2.0. 
More Power to the People 

Matrix invented Desktop Pro¬ 
gramming to let you create your own 
programs right on your own PC. Now, 
Layout 2.0 makes it even easier to create 
your own powerful,professional-quality 
applications. 

Start with Layouts tools window. 
Everything you'll need to build your 
program can be accessed by mouse or 
keystroke. 

Next, use Layout’s graphics and 
text tools to build a flowchart model of 
your program. Create your own windows, 
icons, and buttons. Cut and paste func¬ 
tions from other Layout programs. Or 
use the BlackBox Manager to add a 
BlackBox—a pre-built capability such 
as telecom muni cations or dBase support 
—to your Layout program. All, without 
writing a line of code. 

Layout 2,0 is also a hypertext tool, 
allowing you to build HypercardMike 
cards, with text and graphics, and link 
them to related cards in any file. Use it to 
create cards for your flowcharts or to 


create hypertext applications that will 
run on any IBM-compatible PC. 

Power to the Professional 
Once your program is complete. 
Layout 2,0 can automatically create a 
ready-to-run ,EXE file for use by any IBM 
PC. Or have Layout 2.0 write it in Turbo 
C, Lattice C, Microsoft C or QuickBASIC. 
The result: you’ve got a professional, 
stand-alone program that does exactly 
what you want it to. Use it, share it, 
modify it. You've got the power. 

And a Powerful Bargain 
For just 5199.95 you get the entire 
Layout 2.0 package, including free tech¬ 
nical support, and more programming 
power than you've ever had on your desk¬ 
top. For more information, the location 
of your nearest Matrix dealer, or a copy 
of the Matrix Layout 2,0 VHS demon¬ 
stration video (just $9.95 for shipping & 
handling), call today, 

(in Massachusetts, 617-567-0037) 

Join the Desktop Programming 
revolution. Order Matrix Layout 2,0, today ! 
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Design and build your programs by 
using a simple flowchart. 



Create HypercardMike cards, 
linked to information in any file. 





Lfse the Rain I tool to create 
powerful graphics and buttons. 



Layout creates finished, stand-alone 
programs for arty IBM PC. 
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IN DEPTH 
DATABASE TRENDS 


A Brave 
New World? 


Exploit the relational power and the graphical , multitasking, 
and connectivity facilities of new database environments 

Fabian Pascal 


P rogress comes at a 
price. Fuad a mental 
changes are occur¬ 
ring in database 
management as they are in the 
entire personal computer en¬ 
vironment. And as new devel¬ 
opments proliferate in both 
arenas, the interaction be¬ 
tween the two becomes more 
and more unpredictable. 

Where this volatility will end 
is unclear. What is clear, 
however, is that when the dust 
settles—if it ever does—the 
ensuing database market will 
be much different than it has 
been in functional scope, in 
the types of demands placed 
on vendors and users, and 
even in the structure of the 
industry. 

Databases are the basic cor¬ 
porate information source. 

Data is generated by and used 
in financial and manufactur¬ 
ing transactions, decision 
support tools, text and graphical docu¬ 
ments, desktop publishing applications, 
and so on. Regardless of its purpose and 
origin, however, multiple users must be 
able to share a lot of the same accurate, 
consistent, up-to-date information effi¬ 
ciently and securely, no matter what it is 
or where it is* It is the task of database 
management systems (DRMSes) to fa¬ 
cilitate this function. 



Tradition hasn't equipped database 
management programs to fulfill this task 
effectively, no matter how easy they are 
to use. Corporate data suffers from in¬ 
compatibilities across different comput¬ 
ing platforms and even within the per¬ 
sonal computer environment itself. 
There is a proliferation of different prod¬ 
ucts, most of which were originally 
designed to work in stand-alone mode. 


They must properly address 
integrity, security, concur¬ 
rency, and recovery issues, 
improve the power/ease-of- 
use ratio, minimize mainte¬ 
nance burdens, and maximize 
performance, especially over 
networks. Moreover, a vari¬ 
ety of nondatabase software 
packages store and manage 
their own disparate data in 
different and unintegrated 
formats. 

It*s Tradition 

Data management software 
has, to a large degree, been 
constrained by the 8088/DOS 
environment with its RAM 
(640K bytes) and disk (32 
megabytes) limitations, sin¬ 
gle-user and single-tasking 
capabilities, and relatively 
sluggish processing speed 
and disk access. With the ad¬ 
vent of the 80286 processor, 
enhancements and ways to 
work around these limitations have been 
devised. But these aren't fundamental 
changes. Moreover, the user interface is 
character-based and command-oriented. 

But while the environment imposed 
limitations, database technology itself 
also caused many weaknesses in and in¬ 
congruities between products. In fact, 
many popular so-called DBMSes are not 

continued 
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Table 1: The set of features composing the original relational model. Notice 

particularly the five types of integrity constraints that ensure data accuracy 
and consistency , 

A. Structural features 

C. Manipulative features 

R-Tables 

Basic operations 

* Base (stored) 

* Assignment 

* View (virtual) 

* Project 

* Query (derived) 

* Restrict 

• Snapshot 

* Product 

Domains 

Columns 

• Union 

• Difference 

Derived operations 

Keys 

* Join 

* Primary (PK) 

• Intersect 

* Foreign (FK) 

• Divide 

B. Integrity features 

Extended operations 

* Entity integrity 

• Outer 

* Referential integrity 

* Maybe 

• Domain integrity 

• Column integrity 

• User*defined integrity 

* Domain override 


DBMSes at all: They are programmable 
filers at the core, leaving most of the job 
of managing databases to the users and 
providing only unproductive tools to aid 
in the task. 

First, except for the simpler tasks in 
accessing and manipulating data, you 
can't ask for the results you want direct¬ 
ly. Frequently, you must create proce¬ 
dures (detailed sets of steps) that the sys¬ 
tem must follow internally to obtain 
those results. Moreover, where you want 
to perform a data operation—retrieval, 
update, or deletion—on multiple data 
records, you must iteratively loop the 
system over the records one at a time, 
keeping a count, until completion. In 
short, traditional database access usually 
requires some degree of programming 
skill. 

Second, a great deal of the procedural 
detail consists of explicit references to in¬ 
ternal storage structures, addressing 
mechanisms, and so on, which are irrele¬ 
vant to logical database tasks. Thus, 
where traditional systems fail to support 
physical data independence for applica¬ 
tions, they involve you in machine com¬ 
plexities and performance consider¬ 
ations, which most people are ill- 
equipped to handle and shouldn't have to 
bother with anyway. 

Third, traditional database systems 
lack a theoretical foundation. Without 
the systematic functional guidelines that 
theory could have provided, products 
were developed ad hoc. The ensuing pro¬ 
liferation of different solutions to a gen¬ 
eral set of problems is a direct conse¬ 
quence, The products are proprietary: 


Despite some similarities, each one ap¬ 
proaches the same data tasks in its own 
unique way. 

But Is It Practical? 

Without objective criteria, you can't val¬ 
idate the functional correctness and 
completeness of products like these (see 
reference !)♦ As a result, you end up hav¬ 
ing to fill the gaps with programs of your 
own and accepting disruptive revisions 
that may result in backward incompati¬ 
bilities* This is also why consistent prod¬ 
uct comparisons are difficult, and thus 
scarce. Data managers are often evalu¬ 
ated either against each other or against 
long arbitrary lists of features (see refer¬ 
ence 2). 

Often, you need technical personnel to 
mediate between end users and their 
data* Because the natural language of the 
end user differs from the procedural ma¬ 
chine-oriented tools that traditional 
products provide, the communication be¬ 
tween them is time-consuming, ineffi¬ 
cient, and frequently ineffective. Proce¬ 
dural application development is difficult 
and error-prone. 

When implementation details change, 
as they must for a variety of reasons, 
their exposure in applications imposes 
maintenance burdens. And because such 
details tend to vary across platforms, 
portability and distributivity of data and 
applications are limited. In fact, data 
sharing has been achieved with LAN file 
servers, which ship files around for 
DBMSes residing elsewhere on the net¬ 
work to process locally. This approach 
can be inefficient when the requesting 


applications need only a few records. 
Moreover, with this approach, integrity, 
security, concurrency, and recovery can 
be difficult to manage. 

Similarly, connecting microcom¬ 
puters to other platforms has been 
limited to host links. Data files of differ¬ 
ent formats were transferred back and 
forth for processing and storage, accom¬ 
panied by more or less explicit conver¬ 
sions and the problems that come with 
the resulting data redundancy. 

Various attempts have been made to 
overcome these limitations within the 
constraints of the personal computer en¬ 
vironment* Some products insulate ap¬ 
plications from certain physical details 
(e.g, , the use of indexes). However, the 
one-record-at-a-time approach inhibits 
this capability. In this approach, the 
overall purpose of the data operations 
isn't obvious to the database system, and, 
thus, it can't optimize them* In addition, 
there is neither information about its cur¬ 
rent state nor the intelligence on which to 
base optimizing decisions. 

The Relational Model 

In 1969, mathematician E. F, Codd, 
while at IBM, developed a relational 
theory of data, which he proposed as a 
universal foundation for database sys¬ 
tems (see reference 3), His relational 
model, based on the set mathematics of 
relations and first-order predicate logic, 
covers the three aspects of data that any 
DBMS must address: structure, integ¬ 
rity , and m an i pu lat ion. 

Originally, the relational model was 
presented as a set of features (see table 1) 
whose meaning and implications, while 
obvious to Codd, were misunderstood or 
distorted by others. Therefore, he sup¬ 
plemented them with the now-famous Fi¬ 
delity Rules (see table 2) to guide the 
implementation and evaluation of rela¬ 
tional DBMS software* [Editor's note: 
These are known as the 12 Fidelity Rules 
although there are 13 of them. They in¬ 
tentionally start with Rule 0.] Since then, 
he has refined, clarified, and extended 
the model in many ways, but the initial 
features and rules remain as valid as 
ever. 

A relational DBMS presents databases 
to the user as collections of tables—and 
nothing but tables. But these tables must 
obey a certain discipline* They must 
have unique rows (whose storage ad¬ 
dresses or ordering are not necessary to 
access their data), and their cells must be 
single-valued. The DBMS (not the user) 
must ensure that all database tables com¬ 
ply with these requirements. When they 
do, it can apply mathematical operations 
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Table 2: The 12 Fidelity Rules (as emphasized by the author). Codd wrote these rules to clarify the features in table 1 (see 
reference 20). 


0. Foundation Rule 

Any system that is advertised as 
or claimed to be a relational 
DBMS must 

* manage the database 

* entirety through its relational 
capabilities. 

1 .Information Rule 

* All information 

in a relational database must 
be represented 

* explicitly 

* at the logical level 

• in exactly one way 

* by table values , 

2. Guaranteed Access Rule 

Each and every data value 
In a relational database is 

* guaranteed to be 

* logically accessible 

by resorting to a combination of 

* table name , 

• column name , and 

• primary key value. 

3. Missing Information Rule 

* Missing value indicators 

• distinct from 

• empty character strings 

• strings of blank characters 

• 0. or any other numbers 
must 

• represent and 

• support in operations 

• at the logical level 

• in a systematic way 

• independent of data type 

the fecf that values are missing for 

* applicable and 

• inapplicable 
information. 

4. System Catalog Rule 

The description of the database 
is represented 

• at the logical level 


* dynamically 

* like ordinary data 

so that authorized users can apply 

* the same (relational) language 
to its Interrogation, 

5. Comprehensive Language Rule 

No matter how many languages 
and terminal interactive modes are 
supported 

* at least one language 
must be supported that is 
expressible as 

* character strings 

* per some well-defined syntax 
that supports 

* interactively 

* by program 

1. data definition 

2. integrity constraints 

3. data manipulation 

4. v/ews 

5. transaction boundaries 

6. authorization privileges 

6. View Updatabillty Rule 

The DBMS must have 

* a way of determining 

* at view definition time 
whether a view can be used to 

* insert rows, 

* delete rows, or 

* update which columns 

of its underlying base tables 
and store the results 

* in the system catalog. 

7. Set Level Updates Rule 

The capability of 

* operating on whole tables 
applies not only to retrieval, but 
also to 

* insertion y 

* modification , and 

* deletion 
of data. 


8, Physical Data Independence 
Rule 

* Application programs and 
■interactive operations 
should not have to be modified 
whenever changes are made in 

* interna! storage or 

* access methods. 

9. Logical Data Independence Rule 

* Application programs and 

■ interactive operations 
should not have to be modified 
whenever 

* certain types of changes 

* involving no loss of information 
are made to the base tables 

10. Integrity Independence Rule 

* Application programs and 

* interactive operations 
should not have to be modified 
whenever changes are made in 

* integrity constraints 

* defined by the data language and 

* stored in the catalog . 

11. Distribution Independence Rule 

* Application programs and 

* interactive operations 
should not have to be modified 
whenever data 

* is first distributed or 

* redistributed 

on different computers. 

12. Nonsubversion Rule 

If a DBMS has a low-level 
(procedural) language, that 
language should not be allowed to 

* subvert or 

■ bypass 

* integrity constraints or 

* security constraints 
expressed in the high-level 
relational language. 


and strict logic to them, as if they were 
"relations.” This eliminates traditional 
deficiencies and offers significant practi¬ 
cal benefits. 

The tabular structure is simple and fa¬ 
miliar. It is general enough to represent 
most types of data; it is independent of 
any internal computer mechanisms; and 
it is flexible, because you can readily re¬ 
structure tables vertically, horizontally, 
or both ways, through either splitting or 
joining. 

In fact, because table manipulation al¬ 
ways yields results that are tables them¬ 


selves, unlimited nesting of operations is 
also possible for relational ly disciplined 
tables. Data manipulation by relational 
DBMSes consists of a well-defined, com¬ 
plete set of mathematical operations (see 
reference 4). If the DBMS supports the 
five basic operations and some useful 
combinations (see figure 1), data access 
no longer needs to be procedural. 

At a high level, you can specify a data 
request as a result table, in terms of the 
operations that must be performed on 
other tables to derive it. The system then 
transparently translates these logical re¬ 


quests into an efficient internal-access 
strategy. A relational DBMS can use in¬ 
formation about the database (e.g., sta¬ 
tistics) in its catalog (a set of tables dy¬ 
namically maintained by the system) to 
optimize the logical operations. 

The relational approach requires the 
system to enforce centrally (Le., in the 
database) strict and comprehensive in¬ 
tegrity constraints (the five types of in¬ 
tegrity are listed in table 1) to ensure data 
accuracy and consistency. Thus, a rela¬ 
tional DBMS relieves you of developing 

continued 
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Figure 1: Table manipulation yields results that are tables themselves. Thus , 
if the DBMS supports the operations shown here , data access need no longer be 
procedural 


or maintaining integrity code in your ap¬ 
plications and offers a level of productiv¬ 
ity and reliability superior to that of tra¬ 
ditional systems (see reference 5). In 
addition, the relational model also re¬ 
quires support of logical units of work {or 
multi statement transactions), as well as 
self-recovery from operational failures 
that can corrupt the database. 

But for the practical benefits of the re¬ 
lational model to materialize, its struc¬ 


tural, integrity, and manipulative fea¬ 
tures must be incorporated in the DBMS 
engine (or back end). The features are 
highly interdependent, and the lack of 
any one feature affects the support of the 
others. You can't provide all the intended 
benefits by arbitrarily implementing 
only some of the features or by simply 
adding an interface to nonrelational en¬ 
gines. The fidelity rules were devised to 
clarify this important point. 


The mathematical and logical basis of 
the relational foundation makes it a natu¬ 
ral candidate for a database standard. A 
standard based on the relational model 
would yield the best of both worlds: The 
products that complied would offer both 
relational fidelity and standard compati¬ 
bility. The underlying database func¬ 
tions would be the same for all products, 
regardless of whether they are stand¬ 
alone or multiuser or what kind of front- 
end tools and applications they have. In 
addition, front-end tools such as spread¬ 
sheets and word processors could then all 
operate on databases, not on disparate 
files. 

Structured Query Language 

The only concrete expression of the rela¬ 
tional model that has gained industry ac¬ 
ceptance is Structured Query Language; 
SQL is now part of IBM's Systems Ap¬ 
plication Architecture (SAA) strategy. 
Four SQL dialects have been incorpo¬ 
rated into IBM's DBMSes: DB2 (MVS), 
SQL/DS (VM), SQL/400 (OS/400), and 
Database Manager (OS/2 Extended Edi¬ 
tion). Subsequently, SQL has been 
adopted as a standard by ANSI, the Inter¬ 
national Standards Organization, the 
Open Software Foundation, X/Open, 
and Federal Information Processing 
Standards, Some microcomputer imple¬ 
mentations have been around for quite a 
while (see reference 6), but now there is a 
real stampede. Despite the rush to SQL, 
however, most of its pros and cons (espe¬ 
cial ly for the microcomputer environ¬ 
ment) are poorly understood (see refer¬ 
ence 7). 

SQL is a language for interacting with 
relational databases, not a full applica¬ 
tion development language. First, this 
keeps the well-defined, set-oriented 
database foundation distinct from the 
less precise, procedural character of 
existing programming languages. Sec¬ 
ond, it avoids creating yet another gen¬ 
eral-purpose language that, by trying to 
be everything to everybody, becomes too 
complex to master and invites compro¬ 
mises, Third, it eschews the lengthy po¬ 
litical process that would be required to 
extend standard procedural languages 
such as COBOL and FORTRAN with re¬ 
lational database functions. 

Using SQL 

SQL statements are embedded in pro¬ 
gramming languages, where they re¬ 
trieve sets of rows from the database, 
stepping a cursor through them one at a 
time and passing each to host-language 
variables for further processing. The 

continued 
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Table 3: Current versions of SQL lack important functions. For example, both 
the SQL standard and IBM’s DB2 dialect of SQL comply only partially with 
the 12 Fidelity Rules. 

ANSI IBM 

0 Foundation Rule 

Pi 

pi 

1. Information Rule 

Y 

Y 

2 Guaranteed Access Rule 

N 

R2 

3. Missing Information Rule 

N 

P 

4 System Catalog Rule 

N 

Y 

5 Comprehensive language Rule 

P 

P 

6 View Updatability Rule 

N 

P 3 

7 Set Level Updates Rule 

P 

Y 

8. Physical Data Independence Rule 

Y 

Y 

9 Logical Data Independence Rule 

PA 

P 

10 Integrity Independence Rule 

P 

ps 

11. Distribution Independence Rule 

? 

1 

12. Nonsubversion Rule 

? 

Y 

Y = lull support 

IV « no support 

1 Reflected in rules 1-12. 

2 Key support, taut allows duplicate rows. 

P = partial support 

1 - intended support 

7 * unspecified 

a Only simple views updatable. 
*Due to 3 

s Partia1 entity, referential integrity 



source code containing SQL is prepro¬ 
cessed to translate the embedded SQL 
statements into optimized database calls 
specific to the host language. Then the 
source code is compiled and executed in 
the regular way. Embedded SQL can be 
static (where the SQL statements are 
known and, therefore, can be preopti¬ 
mized and precompiled) or dynamic 
(where the SQL statements are specified 
by users at run time and thus are opti¬ 
mized and compiled then). 

Application Programming Interfaces 
(APIs) to SQL engines are also provided 
for programming languages. Here, the 
host language passes the SQL statements 
as siring variables to the DBMS for exe¬ 
cution, and the receiving program loops 
over the resulting sets in the traditional 
way. 

The attraction of these approaches is 
that you can use SQL within familiar, 
standard (and thus portable) languages. 
However, the interface between proce¬ 
dural and set-level technologies is cum¬ 
bersome and defeats many of the rela¬ 
tional intentions. 

There are attempts to make SQL more 
of a development language, either by ex¬ 
tending it with programming constructs 
or by making dialects of SQL an integral 
part of a 4GL. These combinations are 
usually somewhat smoother, but stan¬ 


dardization and portability are limited, 
SQL is also incorporated in front-end 
tools other than programming lan¬ 
guages, which, from a microcomputer 
perspective, is a more palatable alterna¬ 
tive. Thus, in forms-based systems, you 
can inlay SQL statements in the forms. 
Or you can hide SQL altogether with 
menu-, prompt-, or form-driven capabil¬ 
ities such as query-by-example, query- 
by-form, or graphical interfaces. These 
guide you in specifying the table opera¬ 
tions underlying SQL, leaving the system 
to generate and execute the appropriate 
SQL statements transparently. This ap¬ 
proach requires good mapping between 
relational functions and these tools. This 
is the direction for the future, but most 
developers prefer, as an easier first step, 
to migrate whatever tools they already 
have to SQL engines. SQL's imperfec¬ 
tions (see reference 8) and its question¬ 
able implementation in some products 
(see reference 9) do not help. 

Fidelity vs. Compatibility 

Weaknesses in the SQL language itself 
cause some of this variation and the con¬ 
sequent implementation problems. The 
ANSI standard was initiated after many 
SQL dialects had already been imple¬ 
mented. In their current versions, the 
standard and commercial dialects are re- 


lationally incomplete (table 3 shows, for 
example, that the standard and the DB2 
dialect comply only partially with the 12 
Fidelity Rules). They also lack impor¬ 
tant functions and suffer from redundan¬ 
cy, arbitrary restrictions and inconsis¬ 
tencies, failure to obey simple rules of 
arithmetic, and on and on (see references 
10 and 11). 

The standard concentrates on syntax, 
leaving important aspects such as seman¬ 
tics, catalogs, data types, the program¬ 
ming interface, and concurrency control 
to the developers. The ANSI committee 
continuously revises the standard, but a 
large committee of vendors, each with 
vested interests in their own existing 
nonrelational systems or SQL dialects, 
cannot design a correct and coherent lan¬ 
guage. Consequently, most SQL devel¬ 
opers extend their dialects beyond the 
standard to offer missing or advanced 
functionality (see reference 12), Mean¬ 
while, the laxity of the standard is ex¬ 
ploited by staking claims of compatibil¬ 
ity for products that are not genuine SQL 
implementations (see reference 13)* 
Some even claim relational features that 
are not truly so (see reference 14). 

This creates significant difficulties for 
those who want to interface their tools to 
SQL DBMSes, and for those who must 
decide which products to choose—the 
exact problem the relational approach 
was intended to solve (see reference 15). 
Nevertheless, the fact remains that, how¬ 
ever imperfect or incomplete, SQL is a 
relational data language whose dialects, 
although different in many ways, have 
more in common than (as well as advan¬ 
tages over) the proprietary, procedural 
data languages in existence (see refer¬ 
ence 16). 

Connectivity vs. Portability 
It is the relational nature of SQL that has 
propelled it as the language of choice for 
connectivity. Its high level, set orienta¬ 
tion, and support of physical data inde¬ 
pendence make possible many of the cur¬ 
rent developments in the database arena. 
Cooperative processing (as in the client/ 
server approach), distributed databases, 
and parallel processing are all facilitated 
by relational technology. 

Cooperative processing and database 
distribution among networked heteroge¬ 
neous computers become possible not 
only because workstations can now com¬ 
municate in a standard language with 
different remote database servers. These 
things are also possible because database 
functions, including integrity and secu¬ 
rity, are now centrally, relationally, 

continued 
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LANtastic 

/. ARTISOFT INC. 

Law Cost LAN: Mow you can start with 
3 $399 2-user LAN and build up to a 
$100,000 multi-topology Novel[286 LAN. 
LANtastic is Novell compatible so when 
your needs grow, your LAN can grow too. 

Fast: For low budget connectivity, LAN¬ 
tastic's fast two-megabit-per-second 
transmission rate and Its low price bring 
you powerful and affordable networking. 
The use of CSMA/CD and /CA makes it 
very reliable and safe for larger networks. 

Expandable: LANtastic can connect up to 


32 computers without repeaters using dual 
twisted parr cable. All network traffic is 
managed by an on board 10 MHZ network 
coprocessor with its own 32 kbytes of 
buffer RAM 

Alf You Need: Each starter lot comes with 2 
Hall Slot Network interface Adapters, NOS 
Software and a 15 r Cable. Enough for a two 
station peer to peer network. Its easy to 
install and easy to use. 


LANtastic Starter Kit 


$399 
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PM3011 CACHING CONTROLLER 

Up to 16MB of hardware implemented cache 
for ESDI, RLL of ST506 drives 

Product Profile: The PM3011 caching 
controller is the single mosi effective per¬ 
formance improvement tool available for 
disk-intensive applications The PM3011 ac¬ 
cesses data in as little as 0.5ms; that’s 50 to 
156 times faster than a random disk access 

Advanced Caching Algorithms: Such 
advanced caching features as disk read 
ahead and elevator sorting during cache 
write-back increase disk performance to 
levels unattainable by non-caching control¬ 
lers. The controller s on-board 68OO0 
microprocessor enables it to access the disk 


drive at the same time as the computer 
reads or writes to the controller cache 

Compatibility: Since PM3011 caching 
controllers operate transparently to the op¬ 
erating system,special software drivers or 
ROM BIOS changes are not required. 

Up to 16MB of Cache: The PM3011 Cache 
RAM is expandable from the on-board 
512KB to 16MB with the optional Cache 
Expansion board. The cache is totally inde¬ 
pendent from system memory and does not 
require device drivers. 

PM3011/70 Caching Controller With 512KB 
cache $115(1 
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FASTLOCK 

Product Prolife: FastLock, a unique, high 
performance disk locking program Think 
of it as analogous to a briefcase or a file 
cabinet lock, FastLock will secure an entire 
hard disk in under 15 seconds. The first of 
a new generation of security programs, 
FastLock installs in seconds and is power¬ 
ful, fast, safe and extremely easy to use. 

Locks tip Tight 

Unlike conventional file encryption pro¬ 
grams FastLock does not require the user to 
constantly encrypt and unencrypt individual 
files, FastLock does not disturo individual 
data fifes It locks the front door to the 
house by denying access to the hard disk 
itself FastLock works on any hard disk and 
is so easy to use—you’ll always use it. 


No Excuses Now 

Wb discovered conventional security pro¬ 
grams were not doing the i nob. it seems ail 
the security engineers forgot the human 
equation. Users of these programs were not 
securing their data because it was incon¬ 
venient. Not to mention the excessive 
cost of these programs or their installation 
nightmare. 

Secure Your Hard Disk 

If you are concerned about the wrong 
people viewing or filching your documents 
then you need FastLocks convenient, yet 
effective password protection. 


FASTLOCK 


$49.95 


*For pricing on RLL, ST506 controllers and other options please call 

Call 212-517-7775 
Fax 212-249-8243 
Dealer Inquiries Welcome 

Charge Cards Accepted: Amex, Visa, MC 
Hours (EST) 9:00 to 5:00 
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ToolKit 


So who cares that BYTE magazine calls 
ProBas a "Supercharger for QuickBASIC 1 ' or 
that PC Tech Journal says that PhoBas is a 
"high-quality, high-quantity package 11 ? Who 
buys a product just because Jerry Pournelle 
said "Anyone doing serious QuickBASIC pro¬ 
gramming would do well to get [ProBas]"? And 
who cares that Wayne Hammerly calls ProBas 
The greatest thing since sliced bread”? 

Who?~Qnly those who want to write better, 
faster, slicker programs and save hundreds of 
programming hours in the process. With ail of 
that hoopla out of the way, we are formally 
announcing the momentous release of 
ProBas Version 3.1, now with over 400 
assembly routines to make BASIC programs 
faster and more powerful than you ever 
dreamed with features like: 

• A 1,000-page two-volume manual 

• Full mouse support 

• Extended and EMS memory support 

• Full-featured windowing 

• Moveable, resizable windows 

• Screen snapshots (text & graphics) 

• Virtual screens in memory 

• Lightning-fast file I/O 

• Critical error handling 

• String, array, and pointer sorts 

• Search directories and archives 

Create dazzling screens in text, CGA, EGA, 
VGA, and Hercules graphics modes with win¬ 
dows that can overlay one another and be 
moved and resized on the ffy. Store megabytes 
of string, data, or screen snapshots in extended 
or EMS memory. Draw complex text or graphic 
screens to memory and snap them on in an 
eyeblink. The ProBas file I/O routines allow 
you to read or write huge chunks of data at a 
clip, far faster than with BASIC, 

ProBas also has over 300 other essential ser¬ 
vices, including handy string, date, time, direc¬ 
tory, and array manipulation routines; string, 
screen, and data compression routines; valu¬ 
able equipment and input routines; and faster 
replacements for many BASIC commands. 

Whether you are a professional or a novice, 
ProBas will boost your BASIC In ways you 
never thought possible. ProBas allows the 
profess ion alto write faster, tighter code in much 
less time and allows novices to quickly and 
easily write professional-quality programs that 
would be impossible with BASIC alone. The 
bottom line is ProBas adds power and saves 
time. After all how much is a few hundred 
hours of your time really worth? 

For all DOS versions of QuickBASIC and 
BASCOM. Just $149.00! 


Pro Ref provides on-line help for the routines 
in the ProBas library. This hypertext manual 
links directly to the QB Advisor in QuickBASIC 
4,5 so that the ProBas reference becomes an 
integral part of your QuickBASIC on-line man¬ 
ual, Includes information and examples on 
ProBas routines and helpful hints on program¬ 
ming in BASIC. Just $50.00! 



Screen 

Management 


ProScheen is a full-featured screen generator/ 
editor that will save you more design and cod¬ 
ing time than you ever thought possible, 
ProScheen treats screens like a word pro¬ 
cessor treats text to provide complete control 
over characters, colors, and placement Design 
input screens with up to 130 fields, 19 pre¬ 
defined and 2 user-defined masks. Save 
screens to screen files or OBJ files and use the 
tight BASIC/Assembly code that comes with 
ProScreen to access the screens. There's no 
kiudgy code generator here! Access hundreds 
of input screens with less than 25k of total code. 
Just $99.00! 


R*oM 


ATHt 


Mathematics 

Library 


ProMath is a collection of over 150 high-level 
routines that provide mathematical functions 
and operations for programmers who often 
work in mathematics, science, or engineering. 
Complex variables, real and complex matrices, 
real and complex trigonometric and hyperbolic 
functions and their inverses, solution of linear 
equations, integration, differential equations. 
Fast Fourier transforms, graphics support, and 
many other useful routines are provided. 


For years Fortran has been the language of 
choice for scientific and engineering applica¬ 
tions, but it lacks many of the useful features of 
QuickBASIC. ProMath contains most of the 
Fortran mathematical and numeric functions 
and allows you to easily translate Fortran code 
to BASIC or write new programs in BASIC, 
while retaining Fortran's numerical prowess. 


The ProMath manual is over 200 pages and 
provides a complete description of each rou¬ 
tine, including any algorithm and the mathe¬ 
matical formula the routine uses, shown in 
standard notation. For QuickBASIC 4 and 
BASCOM 6 only. Just $99.00! 
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The ToolKit is a collection of high-level BASIC 
and assembly modules that use the routines in 
the ProBas library to save you even more 
hours of grunt work, Why spend hundreds of 
hours re-inventing the wheel when you can just 
plug in ToolK(t modules like: 

• Super-fast B-Tree indexing 

• Ring, Bar, Pop-Up, Pull-Down menus 

• SeraII-bar tag windows 

• Dialog boxes with radio buttons 

• Two mini-editors with word wrap 

• BCD math routines 

• Julian date & calendar routines 

• Patch .EXE files 

• Protected memory storage area 

The ToolKit now supports EGA and VGA 
graphics modes for menus, windows, editors, 
calendars, and more. Complete with BASIC 
source code and an all-new comprehensive 
manual The ToolKit requires the ProBas 
library and helps conserve your greatest asset 
of all—time! Just $99.00! 



TeleComm 

ToolKit 


The ProBas TeleComm ToolKit is a collec¬ 
tion of high-level communications modules that 
you plug into your code to provide popular file 
transfer protocols, terminal emulations, login 
scripts and baud rates up to 115,200 baud. You 
get: 

• Xmodem/ Mod em7/Xmodem -1 k 

• Ymodem (single and batch) 

• CRC-16 and Checksum 

• VT52, VT1G0, ANSI BBS etc. 

• Auto Dialer & data base 

• Documented BASIC source 

Why use clumsy SHELLS to complex terminal 
programs when you can plug just the communi¬ 
cations routines you need into your code? 
Implement just the features and commands 
you want. Requires ProBas. Just $75.00! 
Our thirty-day, money-back guarantee assures 
you the highest quality and our technical sup¬ 
port staff is always ready to help. 
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COMPUTER SERVICES. INC. 


9309 JASMINE COURT • LAUREL. MD 20707 

(800) 343-7484 

INTL ORDERS; (301) 953-2191 FAX (301) 725 8147 
BBS: (301)953-7738 

Add $5.00 per item ($8.00 Canada) lar shipping per order 
Europe: $39.00 for 1st ilem plus $5.00 for each additional 
item. Visa, M/C r C.O.D. (US Only) checks and approved 
PGs accepted Trademarks PpoBah. ProAlk, PiioScreln 
PuuMath: Hammerly Computer Services, Inc Quick 
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A BRAVE NEW WORLD? 


effectively, and efficiently managed by 
those servers. 

Only the data required by authorized 
applications is shipped over the network 
as sets, improving performance, pre¬ 
serving data reliability, distributing the 
p rocess i ng 1 oad, a nd el i m i nat i ng exp licit 
import/export conversions. True distrib¬ 
uted DBMSes will even decide which 
participating DBMS should perform an 
operation on distributed data, to opti¬ 
mize overall performance. Consequent¬ 
ly, tools and applications running on 

he trend 
toward SQL is 
accompanied by 
technological changes 
separate from 
database matters. 

microcomputers will be able to operate 
transparently on databases residing on 
any platform , reducing the importance of 
portability. 

It's a mistake to assume, however, that 
SQL’s only value is as a standard con¬ 
nectivity language to link microcom¬ 
puters to minicomputers and main¬ 
frames, and that it should be ignored in 
stand-alone or single-user PC environ¬ 
ments (see reference 17). Easier-to-use 
tools and applications with forms, icon¬ 
ic, or object orientations can better ex¬ 
ploit the relational features underlying 
SQL (see references 18 and 19). These 
can directly manipulate relational data as 
sets, rather than one row at a time, as 
with procedural tools. Because there is 
better affinity between these high-level 
development techniques and relational 
database functions, there is a great deal 
of synergy between these separate but si¬ 
multaneously emerging technologies. 

The Price of Progress 

Progress, however, comes at a price. The 
trend toward SQL is accompanied by 
technological changes separate from 
database matters. There is continuous 
progress in hardware: 80386, 80486, 
RISC, parallel processing, WORM 
(write once, read many times), CD- 
ROM, and erasable optical storage. Asa 


new, multitasking operating system with 
a graphical user interface and large 
memory addressability, OS/2 is being 
positioned to take advantage of these ad¬ 
vances and to offer easier interaction 
with the machine. There are also many 
new sophisticated microcomputer con¬ 
nectivity facilities (e.g., LAN Manager, 
LAN Server, and APPC). 

While the ensuing environment no 
longer holds back DBMSes, it imposes 
certain burdens on developers and forces 
users to cope with multiple conceptual 
changes. These changes can easily over¬ 
whelm relational benefits. Moreover, the 
move from stand-alone, single-user sys¬ 
tems to shared environments involves 
complexities that are unavoidable and 
similar to those experienced at the mini¬ 
computer and mainframe level. 

Issues such as concurrency, security, 
and data and network administration, 
which are inherently complex and were 
ignored in traditional microcomputer 
database systems, must now be properly 
facilitated by database software and 
understood and managed by microcom¬ 
puter users. Anything that can be done 
under these circumstances to simplify, 
systematize, and standardize at least the 
database management component is a 
critical improvement—hence the value of 
relational technology. 

Misconceptions and Changes 

A major obstacle to the acceptance of the 
relational model lies in the various mis¬ 
conceptions about the technology pre¬ 
vailing today. Some of the most common 
are as follows: 

1. A relational DBMS is one that handles 
multiple files at a time. 

2. The relational approach is theoretical, 
and, therefore, it has no practical rele¬ 
vance for users. 

3. New technologies, such as object-ori¬ 
ented or semantic databases, are making 
the relational approach obsolete. 

4. SQL is useful only for connecting 
microcomputers to minicomputer or 
mainframe data. 

5. A SQL interface can offer full rela¬ 
tional benefits while preserving compati¬ 
bility w ith exi sti ng appl i c at ion s. 

6. Relational DBMSes require that you 
learn and use SQL directly. This is more 
difficult than using traditional data¬ 
bases. 

7. If a DBMS provides easy-to-use icons, 
menus, and screens, then you shouldn't 
care about the underlying database tech¬ 
nology. 

8. You can get the same full-relational 
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Unleash the 
BASIC Power 
of Hypertext! 


Our latest BASIC-booster includes the first 
hypertext engine designed to be called from 
BASIC, With the ProBas HyperHelp 
TooLKrr you can use the hypertext enpine to 
put one or more manuals on-line with full 
hypertext search facilities. Imagine having one 
or more manuals on-line with all of the fan¬ 
tastic hypertext abilities in the QuickBASIC 4.5 
compiler and then some: 

* Choose single- or multi-window display 

* Specify window colors and placement 

* Move and resize windows with mouse or keys 

* Sophisticated mouse and keyboard interface 

* Up to 40 bookmarks to move between hyperlinks 

tn less than a dozen lines of code you can pop-up 
context-sensitive help at any time. Your users can 
then jump to related help, examples, or just browse 
the manuals) in one or more windows that they can 
move or resize at will, The text will automatically wrap 
within the window to stay fully visible? 


Create HyperCard Applications 

Use the HyperHelp engine to create full¬ 
blown hypercard applications. Create sophisti¬ 
cated multi-window, multi-thread hypercard 
stacks. Mix cards and manuals for total data 
integration. Moving from link-to-link or card- 
to-eard is instantaneous and the speed will 
amaze you. 

Adding hypertext to your applications takes 
less than about a dozen lines of BASIC code. 
Converting ASCII text to hypertext is just as 
easy—just put delimiters around keywords, 
hyperlinks, and items you want to display in 
boldface. 


Multiple Help Subsystems 

The hypertext engine is just a part of the 
HyperHelp ToolKit. There is a wide selec¬ 
tion of help subsystems with various displays, 
user interfaces, and memory requirements to 
suit almost any need. Want a small, window- 
oriented, keyword help system? It’s in there! 
Need a Terminate & Stay Resident help sys¬ 
tem? It’s in there! How about a lightbar index¬ 
ing system that then pops-up the selected 
text? It’s in there! 

The HyperHelp ToolKit gets it’s blinding 
speed by using the low-level routine in our 
PhoBas Professional Basic Programming 
Library. HypehHelf requires the ProBas 
Library. See our ad on the opposite page for 
information on ProBas, shipping rates, and 
our thirty-day money-back guarantee. 

Special introductory Price — For a short 
timethis powerful hypertext engine and collec¬ 
tion of help subsystems is available for just 
$99.00! 
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IN DEPTH 
A BRAVE NEW WORLD? 


ChiWriter 


Powerful Scientlfic/MuHIfont Word 
Processing at a Reasonable Price 

How are you currently producing your scientific 
documents? Are you using a "golf ball” style 
typewriter? A regular word processor, hand let¬ 
tering the special symbols? Are you fighting 
against a "what-you-see-is-dafiniteiy-not-what- 
you-get” system with a special command 
language? Or are you using one of our com¬ 
petitors' expensive and inflexible programs? Find 
out how ChiWriter can solve your scientific word 
processing problems. 



ChiWriter is a complete word processor, designed 
especially for scientific and foreign language text. 
Its features include; intuitive formula editing com¬ 
mands, automatic pagination, variable headers 
and footers, footnotes, box draw mode, a notepad 
window, and an integrated spelling checker. 

Best of all, ChiWriter is completely "what-you-see- 
is-what-you-get." Even complicated formulas can 
be entered easily because the screen display cor¬ 
responds exactly to the printout. 

ChiWriter runs on IBM PC compatibles with 2 flop¬ 
py disks or a hard disk, 384K RAM and CGA, Her¬ 
cules, EG A, VGA or AT&T graphics. Support for 
all popular dot-matrix printers is included. The 
Laser Printer Support is required for HP Laser¬ 
Jet, DeskJet and PostScript printers. 

In Short; An easy-to-use WYSIWYG package with 
powerful scientific/multifont word processing at a 
bargain price. 

PC Magazine, July 1988 


1 Cl ChiWriter Program SI49.95 

| Cl Laser Printer Support $74,95 

j □ WofdStar/WordPeiied Converter $59.95 

j □ Chemistry Font Set $59.95 

1 □ Russian Font Set $29.95 

] □ ChiWriter Deluxe (all of the ahove) $299.95 

□ Conographic Font Set SI49.95 

I Cl MerqeChi Mail Merge Program $29.95 

□ Index Generator S59.95 

□ Arfrf $5.00 for 3Vz" Disk 

I □ Check here for 20% educational discount 
(school and university teachers and students only) 

l Cl Shipping & handling $_ _ 


$5 U S. & Canada, $15 Europe, $20 elsewhere 

Name______ 

Address______________ 
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StatE _ 
Phone ( 


Zip. 


. Country - 




Payment by □ Check □ Purchase Order □ VISA U MG 


Card # 
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benefits by mixing and matching any 
front-end tool with any SQL back end; 
the latter are simply becoming a com¬ 
modity. 

One example of the results of these mis¬ 
conceptions is an attempt I saw to retrieve 
100 records from a database by issuing 
100 separate SQL statements, each re¬ 
trieving one row. Another example is 
discounting DBMS enforcement of integ¬ 
rity rules because “I do that myself 
anyway.” 

The relational approach is fundamen¬ 
tally different and shifts the burden of 
managing the database from users to the 
DBMS. Therefore, there are limits to the 
ability to extend traditional products or 
migrate existing applications to SQL 
DBMSes as is and still benefit from rela¬ 
tional advantages. In addition, it's un¬ 
likely that the DOS environment will be 
able to support the increasing sophistica¬ 
tion of DBMSes as their relational fidel¬ 
ity is enhanced. 

Where Are DBMSes Going? 

What is badly needed is an improved, 
fully relational SQL standard that leads, 
not follows, the market. There must be 
new kinds of tools that truly exploit both 
relational power and the graphical, 
multitasking, and connectivity facilities 
of the new microcomputer environment, 
without falling into the “mainframiza- 
tion" trap. And the complexities of con- 
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neetivity shouldn't overwhelm database 
management simplicity. 

There are already signs that these fun¬ 
damental changes in technology are re¬ 
structuring the industry. A handful of 
SQL servers will emerge, with most 
other traditional DBMS vendors turning 
into front-end tool and application pro¬ 
viders. There will be strategic alliances 
between technologies such as hardware, 
SQL, graphics and object orientations, 
communications, and so on, because no 
one vendor can hope to address all these 
elements in an optimal way. The empha¬ 
sis will be on corporate rather than per¬ 
sonal systems, and it will probably take 
several years until beneficial results will 
materialize for informed users. 

Expect the first generation of from 
ends for SQL DBMSes under OS/2 to be 
mainly extensions of existing products. 
Take the opportunity, during this peri¬ 
od, to educate yourself for the new 
DBMS world. It will be braver than what 
it was, but probably not as brave as it 
should be. And it will take knowledge, 
not merely experience, to exploit the 
implications, m 
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firm affiliated with Codd & Date Inter¬ 
national that specializes in relational 
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filePro i S the 

software of choice 
in FORTUNE 1000 
companies, govern¬ 
ment, thousands of 
businesses, and VAR’s worldwide. The choice is simple 
when you want portability, a powerful development 
environment, a fast and efficient database engine and 
significant productivity when developing applications. 


Yet, with all these 
customers and file¬ 
Pro *s capabilities, we 
wondered why filePro 
wasn’t as well known 
as some other DataBase Management Systems. We found 
out that we had to tell more people about filePro, but 
calling all of you on the phone would take too long. So we 
decided to let you try filePro yourself. 


\; \. 


My Daddy says file¬ 
Pro is the best Data¬ 
Base Management 
System and so do 
over 300,000 other 
people . He must be 
right, he helped to 
create filePro 11 
years ago." 


Key Features: 

* Total Portability from single-user to multi-user to 
networks. DOS to XENIX® to UNIX® to ULTRIX* 

* Full Screen Editor; Fast, Easy Layout for Screens & 
Reports. 

* Development Environment, Powerful & flexible - 
great productivity. 

* Relational Database Management System. 

* Report Writer: Fast prototyping,and flexibility* 

* Award Winning Manual - covers everything filePro 
offers - cover to cover. 

...And Many More Features that will excite you* 


“Small Is Better** 

The Small Computer Company, Inc* 

41 Saw Mill River Road, Hawthorne, NY 10532 
(914) 769-3160 

XENIX is a registered trade mart of Microsoft UNIX is a registered trademark of AT&T. 
ULTRIX is a registered trademark of Digital Equipment. 


Clip coupon and send check or use your credit card. 

If you decide to buy filePro we’ll reimburse the cost of 
the demo system. 

let nw on ^he Secret [ 

Please send me a complete filePro demonstration 
» system for only $50*00, 

! Name____ 

! Phone_____ 

■ 

I Company Name:___ 

I Address___ 

| City_State__Zip_ 

| Credit Card: □ MC □ VISA #__ 

] □ Cheek Enclosed Expiration Date:_/_A_ 

! □ DOS:_□ 386 XENIX __ 

(Hardware) (Hardware) 

i niJNTX: □ 2Sfi XENTX 

(Hardware) (Hardware) 

l Your Demonstration System will be shipped within 3 weeks upon receipt of your order. 



Circle 289 on Reader Service Card 

























IN DEPTH 

DATABASE TRENDS 


Serving Up Data 

Can centralized data preserve the independence 
of individual users? 

Mark L. Van Name and Bill Catchings 



he database server 
offers many advan¬ 
tages over tradi- 
tional stand-alone 
microcomputer database sys¬ 
tems. Supporting multiple si¬ 
multaneous users is perhaps 
its biggest asset, but the cen¬ 
tralization of data on a LAN 
has other advantages as well. 

By storing a single copy of 
each piece of information, the M 
database server cuts down on 
data redundancy and incon¬ 
sistency. Compare this with 
an office that uses several ^ 
stand-alone systems: If you 
store the same data—employee 
names and addresses, for in¬ 
stance—at each of the sites, a 
change to any data item at one 
site creates an inconsistency. 

Having only a single copy of 
the data that everyone shares 
eliminates redundant copies. 

When there is a change, all 
users have access to it. 

An Evolutionary Compromise 

Essentially, the database server is an 
evolutionary compromise between the 
current stand-alone microcomputer data¬ 
base systems and the centralized data¬ 
base systems found on mainframes and 
minicomputers. Microcomputer data¬ 
bases have traditionally supported a sin¬ 
gle user on a single machine. The micro¬ 


computer handled your entire workload, 
from database requests to front-end ap¬ 
plications to screen I/O. If you wanted to 
share data with someone else, you either 
had to swap data disks or take turns using 
the same system. 

By contrast, centralized mainframe 
and minicomputer database systems let 
many users share the data on a single ma¬ 
chine simultaneously. The central com¬ 


puter did all the database and 
application processing, and 
you sat at a dumb terminal. 

The client-server architec¬ 
ture melds these two ap¬ 
proaches. It uses a central 
server machine that handles 
all the hard-core database 
processing. Like the mini¬ 
computer and mainframe sys¬ 
tems, the server maintains a 
single copy of the database 
and makes it available to all 
users. The server does not, 
however, run the actual data¬ 
base applications or other 
front-end programs. Those 
tasks stay with the individual 
microcomputers, which be¬ 
come clients of the central 
server. Each microcomputer 
executes its own application 
programs and handles its 
screen and keyboard I/O. 
When an application needs 
data from the database, it uses 
a local client library to create 
a database request and send it across the 
LAN to the server. After the server re¬ 
trieves the desired data or performs the 
requested operation, it sends the data 
back over the LAN to the client, 

While this architecture spreads the 
processing between the client and server 
machines, It does not spread the data it¬ 
self. Database systems that store their 

continued 
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IN DEPTH 


SERVING UP DATA 


The Tie That Binds 


M ost database servers support SQL 
(pronounced “sequel”), a lan¬ 
guage that has long been the de facto 
standard for relational database sys¬ 
tems, With an evolving ANSI standard 
and the support of IBM behind it, SQL 
is likely to be the dominant database 
language for servers for some time. 

Inside SQL 

The attraction of SQL is that it lets data¬ 
base applications issue multi record re¬ 
quests to the server. The four primary 
SQL data-manipuJation verbs—SE¬ 
LECT, INSERT, UPDATE, and DE¬ 
LETE—can all work on groups of 
records at a time. An application can, 
for example, issue a statement like 

SELECT NAME FROM EMPLOYEE WHERE 
CITY = "St, Louis" 

to retrieve the names of all employees 
who live in St, Louis. The statement 
goes to the server as a single request, 
and the server then performs all the pro¬ 


cessing necessary to retrieve the appro¬ 
priate records. 

While the server could ship all the se¬ 
lected records back to the client, such a 
transmission would pose a problem for 
most applications, because conventional 
programming languages are designed to 
work with only one record at a lime, not 
with groups of records. Consequently, 
ANSI SQL’s programming interface 
provides operations that let clients re¬ 
trieve the desired records one at a time. 
This approach obviously increases net¬ 
work overhead and runs counter to the 
notion of manipulating groups of rec¬ 
ords at once. Extensions to some ver¬ 
sions of SQL enable programs to re¬ 
trieve groups of records in a single call, 

SQL also provides COMMIT and 
ROLLBACK functions that let pro¬ 
grams manage transactions. In addi¬ 
tion, SQL is a data-definition language 
with which you can define databases. It 
offers commands for defining database 
tables and fields, as well as the security 
controls on those items. 


Flies in the Ointment 
While SQL is unlikely to be supplanted, 
the language is not perfect. One prob¬ 
lem is that no two versions—including 
the three from IBM—are exactly alike, 
SQL also lacks features that many 
critics consider important parts of the 
relational model. For example, it offers 
no direct support for primary keys— 
groups of one or more fields that must be 
unique in every record of a given type. 
You can use SQL to enforce primary- 
key constraints, but there is no enforce¬ 
ment of the concept built into the lan¬ 
guage. This is particularly onerous 
because many different kinds of appli¬ 
cations use unique record identifiers. 

Still the Winner 

Despite this and other problems, SQL is 
clearly the database server language of 
choice today. All the major announced 
database servers support SQL, Both its 
technical virtues and the market forces 
behind it make SQL likely to retain that 
crown for many years. 


data across many different systems and 
manage the integrity of that collection of 
data are known as distributed database 
systems. A single, centralized database 
server faces a simpler task than a distrib¬ 
uted database system because it doesn’t 
have to worry about coordinating the 
data in multiple locations. 

The Server’s Demands 

The server does, however, place signifi¬ 
cant demands on some underlying tech¬ 
nologies. First, it requires a host with 
enough power to handle a multiuser data¬ 
base. While older microcomputers, such 
as the IBM PC XT and the early Macin¬ 
toshes, lack the power to support com¬ 
plex servers, newer machines offer far 
greater processing capabilities. In fact, 
machines built around Intel’s 80386 and 
Motorola’s 68030 CPUs provide power 
rivaling that of minicomputers. 

Some network vendors, such as 
Novell, are also opening their LANs to 
minicomputers, so the database server 
on a microcomputer LAN could well be a 
minicomputer. The server could also be 
a mainframe; IBM, for example, plans 
to make its OS/2 Extended Edition Data¬ 
base Manager capable of retrieving data 
from a mainframe DB2 database. 

The processors alone, of course, are 
not the whole performance story. 


Servers demand hard disks big enough 
and fast enough to support databases as 
large as those once relegated to minicom¬ 
puters and mainframes. They also re¬ 
quire operating systems such as Unix and 
OS/2 that take full advantage of the 
power of their advanced processors and 
disks. These operating systems provide 
the multitasking and memory space that- 
advanced database systems need. While 
it’s possible to build a database server on 
top of DOS, the limitations of one pro¬ 
cess at a time and 640K bytes of memory 
make DOS a poor server platform. 

In addition, the LAN must be power¬ 
ful enough to handle the load of requests 
and responses between the many clients 
and the server. Many commonly avail¬ 
able LANs offer the performance needed 
to support multiple simultaneous users. 

Finally, the database system must be 
able to handle multiple users while pro¬ 
viding reasonable levels of performance, 
security, and integrity. Because mini¬ 
computer database systems have already 
had to face these problems, many of to¬ 
day’s servers have their roots in the mini¬ 
computer world. Oracle and INGRES of¬ 
fer servers based on their minicomputer 
versions; Sybase built one of its first ver¬ 
sions of the Sybase/Microsoft/Ashton¬ 
Tate SQL Server for the VAX. 

It f s too early to tell how important a 


role OS/2 will play in this area. It does 
provide the kinds of services that these 
systems require and is thus poised to be¬ 
come an important platform for database 
servers. Currently, OS/2 cannot take ad¬ 
vantage of some of the advanced features 
of the 80386 processor, such as hardware 
memory swapping. Vendors and users 
eagerly await an 80386 version of OS/2. 

Despite this drawback, however, 
many vendors have announced OS/2 
database servers. IBM has even indicated 
that its own OS/2 Extended Edition Data¬ 
base Manager will eventually be able to 
act as a LAN database server. Oracle 
from Oracle Corp,, the SQL Server from 
Sybase/Microsoft/Ashton-Tate, SQL¬ 
Base from Gupta Technology, and sev¬ 
eral others are available today. These 
products and others like them may give 
OS/2 the raison d’etre it so sorely needs. 

Basic Server Services 

One reason most servers are based on 
minicomputer database systems is the 
complexity of the tasks the servers must 
handle. Many current database systems 
lack the structure and capabilities neces¬ 
sary to support multiple users. A multi- 
user system creates demands rarely en¬ 
countered in stand-alone environments. 

A database server must be transparent 

continued 
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How to match the best front end 
with the best back end. 


You’ve invested in die best hardware, 
operating system and database products. 
You have a staff of programmers ready to 
go. But to build great looking applica- 
dons with the sophisticated features 
today ’s users demand, you need a power¬ 
ful front end development tool—JAM™ 
JAM, the most advanced user interface 
management 
system on the 
market, does 
it all—from 
prototyping to 
implementation. 
And, because 
Create colorful screens and it works With 
nested window* easily, database 

or file manager, you get the best front 
end and the best back end. 

JAM is hardware independent, so it 
isn’t limited to one computer, database or 
operating system. In fact, JAM runs on 
everything from PC’s to super-minis, 
works under 7 operating systems and 
provides access to a host of database 
products. Using JAM you can create a 
consistent user interface across multiple 
systems and hardware platforms. 


JAM works under the fuLlowitig operating systems: 

• UNIX® • VMS® * RMX™ 

* MS-DOS® • XENIX® * VOS" 

■AOS/VS" A 

JAM makes it easier than ever to design 
and revise complex applications. Using 
features like context-sensitive help, proce¬ 
dural command language (JFL), shifting 
and scrolling Helds, extensive dam valida¬ 
tions, on-line testing, and a variety of 
visual attributes, you’ll be amazed how 
quickly your applications spring to Ufe. 

JAM is fast, as well as flexible. Develop¬ 
ment time is reduced significantly thanks 
to JAM’s powerful screen drawing utili¬ 
ties and comprehensive library of sub¬ 
routines, You can easily create and link 
together screens, windows, and menus to 
develop an application shell. Then simply 
attach the processing routines, and your 
application is complete. 

JAM 



Plus, if your back end is an SQL-com¬ 
patible relational database like Oracle f 
SQLbase® Informix® or Britton Lee™ 
you’ll really appreciate J AM / DBz, 
JAM’s optional database interface. With 
JAM/DR i, you can develop entire appli¬ 
cations using only industry-standard 
SQL state¬ 
ments and 
JAM'S audior¬ 
ing tools. 

So if you’re 
programming 
in a 3GL 
like C or 
FORTRAN, 
follow' the lead of the many Fortune 1000 
companies w r iio have already discovered 
.JAM. 

JAM from JYACC. It gives you the 
best at bodi ends. 

Call for mom information about 

demo diskette, 800 - 458-3313 

JYACC, Inc. 

116 John Street 
New York, NY 10038 
212-267-7722 FAX No. 212-608-6753 




Use SQL to retrieve 
and display data. 


JYACC Application Manager. The Composerfor Sophisticated Applications. 
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IN DEPTH 
SERVING UP DATA 


In the Real World 


N etWare SQL is a database server 
from Novell* It can run on any 
NetWare server. While NetWare was 
once limited to microcomputers, newer 
versions allow VAXes and other mini¬ 
computers to act as servers. Client ma¬ 
chines can run DOS, OS/2, or Mac OS. 

Under NetWare SQL, a client data¬ 
base application sits atop a small stack 
of database client software. The appli¬ 
cation can be one developed especially 
to run with NetWare SQL or an existing 
application modified to use the server. 
Several client front ends to this server 
are available; the list includes Word- 
Tech Systems' 1 dBXL and Quicksilver, 
Concentric Data Systems' R&R for 
SQL, Lotus 1-2-3, and others. 

An application frames its database 
requests using XQL, NetWare SQL's 
programming interface, XQL actually 
offers two different application pro¬ 


gramming interfaces (APIs); XQLM 
and XQLP. 

XQLM, the SQL Manager, offers a 
version of the SQL programming func¬ 
tions based on the ANSI SQL standard. 
XQLP offers what Novell calls its rela¬ 
tional primitives —a set of proprietary, 
low-level database functions. 

XQL uses a NetWare request inter¬ 
face, NSREQ, to communicate its re¬ 
quests to the server. NSREQ passes re¬ 
quests to the standard NetWare shell, 
which sends them across the network to 
the server* Under DOS, NSREQ runs as 
a piece of resident code; on OS/2, it's a 
dynamic link library, 

The NetWare SQL server uses sev¬ 
eral different NetWare processes to han¬ 
dle requests. The firs l process to field a 
request is NW$SQL. There is one 
NWSSQL server process per active 
user. It handles some of the database 


processing, but it uses Novell's Btrieve 
for its basic record management. 

An NW$SQL process interacts with 
the BROUTER, the Btrieve mes*sage 
router* The BROUTER is an interpro¬ 
cess-communication program that sends 
requests from an NWSSQL process to 
the Btrieve process on the server where 
the data is stored. On a LAN with a sin¬ 
gle server, this function is obviously un¬ 
necessary, but it can be crucial on 
LANs with multiple servers. 

The actual Btrieve server is the 
BSERVER program. BSERVER han¬ 
dles the basic data read and write opera¬ 
tions and uses NetWare's Transaction 
Tracking System to support concurrent 
users. Unfortunately, Btrieve automati¬ 
cally locks entire tables unless the ap¬ 
plication issues explicit record locks. 
This approach can make locking a diffi¬ 
cult task* 


to client users. Like most microcomputer 
users, you probably have a favorite data¬ 
base, In the client-server world, you keep 
your familiar front-end application, but 
now it gets its data from the server, not 
from your local disk. Many database de¬ 
velopers are moving rapidly to incorpo¬ 
rate this feature into their products. Mar¬ 
ket leaders such as Ashton-Tate (dBASE 
IV) and Borland (Paradox) have already 
announced or delivered hooks to back¬ 
end, SQL-based servers. 

The server side is more complicated. 
First, a server must be able to handle re¬ 
quests in a form suitable for transmission 
across a network* To achieve reasonable 
performance, the server must minimize 
network traffic* That usually means a 
database language that lets the clients 
work with many records at once. Not sur¬ 
prisingly, nearly all of these servers are 
relational database systems that use the 
SQL language to manipulate data (see 
the text box “The Tie That Binds” on 
page 260). The client systems simply 
frame their requests in SQL; the server 
interprets those requests and chooses a 
reasonable strategy for executing them 
(see the text box “In the Real World,” 
above). 

More difficult problems arise from the 
need to support multiple users simulta¬ 
neously. As long as you're only reading 
the data, there's no problem; the server 
can easily let many users read the same 
data at once* But when you start modify¬ 
ing data, the server must provide file- 
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and record-locking functions to ensure 
that each user is treated fairly. Fair treat¬ 
ment in database servers is based on a 
logical unit of work called a transaction. 

Atomic Transactions 

A transaction is a sequence of related op¬ 
erations that the database system guaran¬ 
tees to be atomic^ that is, it ensures that 
all the operations in a particular transac¬ 
tion either execute successfully or abort. 
Take, for example, a transaction that 
transfers money from one account to an¬ 
other* The atomic nature of the transac¬ 
tion ensures that the components—debit¬ 
ing one account and crediting the other— 
either both succeed or both fail. 

Most transaction-based database sys¬ 
tems follow three basic rules* First, they 
support two ways for transactions to end, 
A transaction can terminate normally (a 
commit operation) or abnormally (a roll¬ 
back operation). Abnormal termination 
means aborting every database operation 
in the transaction. 

Next, the server must guarantee that 
any database changes that a transaction T 
makes are not visible to any other trans¬ 
action until T commits those changes. If 
T does a rollback instead, the database 
appears essentially as if T never existed. 
By following this approach, the server 
stops other transactions from seeing T's 
changes in case T eventually aborts* 

Finally, the server must deal with the 
fact that different transactions may start 
and stop at random times, including in 


the middle of other transactions. Trans¬ 
actions that so overlap are known as in¬ 
terleaved transactions. The database 
server must execute interleaved transac¬ 
tions so that the result of their execution 
is serializable; in other words, that it is 
equivalent to executing those same trans¬ 
actions one at a time in some serial order. 
The server doesn't have to guarantee any 
particular serial order, but it must make 
the results of each interleaved execution 
equivalent to some serial order* 

In addition, the server must meet these 
requirements in a way that provides rea¬ 
sonable overall performance. Locking 
entire files and executing the transac¬ 
tions one at a time, first-come, first- 
served, would certainly follow these 
transaction rules, but it would allow no 
simultaneous users. The database server 
has to automatically find the right bal¬ 
ance of table (or file), block, and record 
locks to both obey these rules and maxi¬ 
mize the number of users that can simul¬ 
taneously share the available data* 
Because the data is all in one place, 
the server must also guarantee its integ¬ 
rity in other ways. It must provide facili¬ 
ties for backing up the data and recover¬ 
ing it when the system crashes or the 
database is somehow corrupted. Prob¬ 
lems can range from simple ones, such as 
when a client machine goes down in the 
middle of a transaction, to disk catastro¬ 
phes that destroy all the server's data. 
Atomic transactions often play a role 
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in this backup-and-recovery function. 
You should periodically make complete 
backups of your server databases. The 
servers themselves typically maintain 
logs of completed transactions. When a 
single client transaction fails before com¬ 
pleting, the server can effectively roll it 
back to remove its effects. When a catas¬ 
trophe occurs, the server can use a recent 
complete backup of the database and its 
transaction log to bring the database up- 
to-date. The server first loads the backup 
and then uses the transaction log to apply 
the updates from all completed transac¬ 
tions; this operation is known as roll- 
forward. 

What You Gain 

Centralized data storage makes database 
backup easier. Instead of having to back 
up many different machines, you back up 
only the server. Clients needn’t be con¬ 
cerned about backups. 

Centralization can make database se¬ 
curity a more manageable problem. Se¬ 
curing the data on a stand-alone micro¬ 
computer often means finding some way 
to limit access to the microcomputer it¬ 
self, putting a password on the whole 
database, or removing the database when 
it’s not in use. Most database servers of¬ 
fer more powerful security functions. 
SQL, for example, includes statements 
that let you specify exactly which users 
can perform which operations on which 
parts of the database. 

The client-server architecture also has 
the potential of taking advantage of many 
different hardware and software archi¬ 
tectures. You can use MS-DOS machines 
and Macintoshes—and all their familiar 
front-end software—as client machines. 
The server would probably be a more 
powerful system (e.g., a minicomputer 
or an 80386-based microcomputer). The 
server can also implement a more com¬ 
plex operating environment than the cli¬ 
ent machines because only data adminis¬ 
trators need to use the server directly. 
Thus, the server software could run on a 
minicomputer under Unix. 

Although similar in many respects to 
distributed database systems, database 
servers offer some advantages. Chief 
among these is the fact that several dif¬ 
ferent database servers are commercially 
available today, and have been available 
for some time, while true distributed 
database systems are just beginning to 
appear. Database servers are also less 
complicated and require less communi¬ 
cations overhead than distributed data¬ 
base systems—largely because a server 
doesn’t have to manage data and data in¬ 
tegrity across multiple sites. 


UP DATA 


What You Lose 

There are, of course, some drawbacks to 
database servers. By their very nature 
they take control away from the individ¬ 
ual microcomputer user and place it in 
the hands of the administrators of the 
server. Servers thus represent a move 
away from the independence of micro¬ 
computers and a step back toward the 
centralized control of minicomputers 
and mainframes. By contrast, both 
stand-alone and distributed database sys¬ 
tems let you store data where it is used. 

By placing all the data in one place, 
the client-server approach also makes the 
central server a crucial resource: Lose it, 
and you lose access to all its data. Since 
the database includes key data for all cli¬ 
ents, its loss can be expensive. Even if 
the server is down for only a short time, 
its loss halts all database-dependent 
applications. 

Database servers are complex pro¬ 
grams that require a trained administra¬ 
tor. While even inexperienced micro¬ 
computer users can often manage their 
own local databases, a database server 
administrator must understand database 
design, data integrity and security, back¬ 
up and recovery, and performance tun¬ 
ing. These are the same tasks you would 
face on a mainframe or minicomputer 
database system. 

Finally, while the performance of a 
stand-alone microcomputer database 
system is reasonably predictable, the per¬ 
formance of a server can vary widely, 
depending on the amount of traffic on the 
network. Poor network or server perfor¬ 
mance can create a serious bottleneck. 
While most servers offer some perfor¬ 
mance tuning options, the server’s limits 
and the network’s speed establish an in¬ 
herent performance ceiling. 

Separation of Function 

Different database servers may follow 
slightly different designs, but all empha¬ 
size the separation of function between 
client and server. This architecture will 
become increasingly common as LANs 
become more widespread and the need 
for a shared, consistent data store be¬ 
comes more apparent. Database servers 
borrow the best aspects of centralized 
data management while still preserving 
most of the independence of individual 
users. ■ 


Mark L Van Name , a BYTE consulting 
editor „ and Bill Catchings are indepen¬ 
dent computer consultants based in Ra¬ 
leigh, North Carolina, You can reach 
them on BIX as M mvanname ” and 
f4 wbc3," respectively. 
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IN DEPTH 
DATABASE TRENDS 


Sharing 
the Wealth 

Distributed database technology lets you store the pieces 
of a large database where they are most needed 

Ralph Davis 



O ver the past few 
years, rapid ad¬ 
vances in network 
technology have 
made it easier to tie different 
types of computers together. 

In the past, the primary pur¬ 
pose of these connections has 
been sharing printers and disk 
drives. Now, distributed 
database technology lets dis¬ 
parate computers and data¬ 
base systems share another 
important resource; data. 

The growth of distributed 
database technology has been 
closely tied to advances in re¬ 
lational technology. Because 
communications overhead is a 
critical factor in distributed 
technology, a database model 
capable of moving groups of 
records between sites was a 
prerequisite for a distributed 
database system. Moving sin¬ 
gle records incurs a much 
higher communications cost 
and is very inefficient. Thus, the matura¬ 
tion of relational database technology 
was an important step in making distrib¬ 
uted database management systems 
(DDBMSes) feasible. 

Describing the Distributed Database 

Several factors differentiate a distributed 
database system from a loose confedera¬ 
tion of autonomous sites; 


* The data that makes up the logical 
database is stored at multiple sites con¬ 
nected by a network. 

* At least one application takes a global 
view of the data. 

* The global application accesses all the 
sites at least once. 

* A global intelligence (i.e., a DDBMS) 
exists over and above all the local intelli¬ 
gences (i.e., DBMSes). Its job is to man¬ 


age the distributed database 
as a whole. In a distributed 
environment, such things as 
query optimization, concur¬ 
rency control, and transaction 
handling require a global in¬ 
telligence. 

Distributed databases give 
rise to some new database 
concepts that are important in 
assessing the benefits of a 
DDBMS and in gauging the 
complexity of implementing 
one. Three of the most impor¬ 
tant new concepts are frag¬ 
ment at ion, re pi icat ion, a nd 
allocation. 

Fragmentation 
Fragmentation describes how 
a single table is divided 
among network sites. You can 
fragment a table in several 
ways. A horizontal fragment 
of a table contains all its col¬ 
umns and a subset of its rows. 
You create such a fragment by perform¬ 
ing a relational restrict (SELECT) opera¬ 
tion on a table. For example, if a corpora¬ 
tion has a table EMPLOYEE listing all 
its employees and wishes to store the ap¬ 
propriate fragments at the actual work lo¬ 
cations (indicated by the Eraploc col¬ 
umn), the following SQL SELECT 
statement creates the fragments: 

continued 
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Table 1: The allocation schema 

of the EMPLOYEE table fragments. 
Note the implementation of the 
backup scheme. 

LA 

EMPBIO (LA) 

EMPSAL (LA) 

EMPBIO (NY) 

EMPSAL (NY) 

PX 

EMPBIO(PX) 

EMPSAL (PX) 

EMPBIO (LA) 

EMPSAL (LA) 

CH 

EMPBIO (CH) 

EMPSAL (CH) 

EMPBIO (PX) 

EMPSAL (PX) 

AL 

EMPBIO (AL) 

EMPSAL (AL) 

EMPBIO (CH) 

EMPSAL (CH) 

NY 

EMPBIO (NY) 

EMPSAL (NY) 

EMPBIO (AL) 

EMPSAL (AL) 

EMPBIO (CH) 

EMPSAL (CH) 

EMPBIO (PX) 

EMPSAL (PX) 

EMPBIO (LA) 

EMPSAL (LA) 


SELECT * 

FROM EMPLOYEE 

WHERE Emploc = location 

If the company has offices in New York, 
Atlanta, Chicago, Phoenix, and Los An¬ 
geles, this statement breaks the EM¬ 
PLOYEE table into five fragments. 

A vertical fragment, on the other 
hand, involves a subset of the columns of 
a table and all its rows. Suppose the com¬ 
pany keeps a copy of the entire corporate 
database at its headquarters in New 
York. Not all the departments in the 
company need access to aN the fields in 
the EMPLOYEE table. Indeed, some of 
the fields, such as the employee’s salary, 
should be accessible only to departments 
that need to know the information in 
them. The following SQL statements 
create two vertical fragments. The first 
frag mem contains address information, 
and the second contains tax records and 
salary data: 

SELECT Empssn , Empname , 

Empstreet, Empcity, Empstate, 
Emp z ip, Empphone, Emploc 
FROM EMPLOYEE 


SELECT Empssn, Empsalary, 

EmpTnetax, Empsstax, 

Emploc 

FROM EMPLOYEE 

In creating a horizontal fragmenta¬ 
tion, you include all the columns 
(SELECT #) and use a WHERE clause to 
specify the rows. With vertical fragmen¬ 
tation, however, you use a field list to 
create a column subset and SELECT all 
the rows. You must include Empssn in 
both vertical fragments to identify each 
record. In fact, you must include it in all 
vertical fragments, both for locating the 
record and for reconstructing the unfrag¬ 
mented table. 

Mixed fragmentation combines verti¬ 
cal and horizontal fragmentation. To il¬ 
lustrate, suppose that within the com¬ 
pany’s five regional offices, the same 
departmental jurisdictions apply as at 
headquarters. Thus, you still need to 
separate biographical information from 
tax and salary figures. You obtain this 
mixed fragmentation by combining the 
previous two SQL SELECTS. Therefore, 
for each location, you issue the following 
statements: 

SELECT Empssn, Empname, 

Empstreet, Empcity, Empstate, 

Emp z ip, Empphone, Emploc 
FROM EMPLOYEE 
WHERE Emploc = location 

SELECT Empssn, Empsalary, 

Empinctax, Empsstax, 

Empsttax, Emploc 

FROM EMPLOYEE 

WHERE Emploc = location 

This gives you It) fragments. At each re¬ 
gional office, the accounting department 
has access to the tax and salary fragment, 
while human resources can get to names 
and addresses. 

Table Replication 

Replication is the distribution of tables 
around the network. You replicate tables 
for two reasons: to maximize local avail¬ 
ability of data and to provide backup 
copies of tables in case a particular net¬ 
work site fails. 

In the example shown above, a copy of 
the entire corporate database exists at 
headquarters for access by top manage¬ 
ment. In addition, the regional offices 
sometimes need to query each other’s 
tables. While they don’t need to do this 
often enough to warrant keeping com¬ 
plete copies of the tables at all sites, they 
do want to be able to access the data even 
if the computer of the office that they are 


querying is down. For this reason, each 
office backs up one other office, as 
follows: 

* Phoenix backs up Los Angeles. 

* Los Angeles backs up New York. 

* New York backs up Atlanta. 

* Atlanta backs up Chicago, 

* Chicago backs up Phoenix. 

Replication provides a great deal of secu¬ 
rity in the event of a crash at a node, but it 
can introduce integrity problems. 

Allocation 

Allocation is a combination of fragmen¬ 
tation and replication. The allocation 
process decides which sites store which 
fragments and is a key element in distrib¬ 
uted database design. The guiding prin¬ 
ciple is to allocate fragments and tables 
to maximize local processing: You store 
data so that most applications need to ac¬ 
cess only locally stored data. 

Table replication can increase (he local 
availability of data. However, for fre¬ 
quently updated tables, replication de¬ 
grades database performance, because 
all copies of a table must be updated to 
maintain the integrity of the distributed 
database. Table replication where the 
ratio of reads to writes is high, or where 
it's not critical that updates be cascaded 
immediately, can yield performance 
benefits by minimizing communications 
overhead. 

The speed of the supporting network is 
an important consideration here. The de¬ 
cision of a company to replicate its full 
database at headquarters means that the 
regional offices must propagate all their 
updates to headquarters. To keep com¬ 
munications to a minimum, an overnight 
batch process provides updates to head¬ 
quarters. Management can live with hav¬ 
ing access to yesterday’s data so as not to 
impose too great a performance penalty 
on the regional offices. 

The architecture of the network plays a 
part in this decision. By having yester¬ 
day’s data replicated at headquarters, the 
executives can view it in a few seconds. 
If they had chosen instead not to replicate 
the data, but to work with a global view 
of the data (which would have to access 
the tables in the regional offices), then 
every time they made a query, the 
DDBMS would have to reconstruct the 
data in the regional offices and transmit 
it to headquarters. With a data transfer 
rate of 56 kilobits per second for its wide- 
area network (WAN), the time for query 
retrieval using a global view could be 
several minutes* 

In a distributed database built on a 
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high-speed LAN, however, the differ¬ 
ence in retrieval time between a fully 
replicated database and a global view of 
the database is much smaller. Thus, local 
availability is not as important in decid¬ 
ing whether to replicate a table. Avail¬ 
ability of the data in case a network node 
fails becomes the dominant consideration. 

Distributed Architecture 

Fragmentation, replication, and alloca¬ 
tion determine the data architecture of a 
distributed database system. This archi¬ 
tecture is divided into several layers, or 
schemata. 

The global schema is a description of 
the tables in the database as if they all re¬ 
sided at a single site. With the EMPLOY¬ 
EE table, the global schema contains one 
unfragmented copy of the table. 

The fragmentation schema describes 
the logical fragmenting of the tables, 
without regard to where they are stored. 
The fragmentation schema for EMPLOY¬ 
EE contains 10 fragments: two vertical 
fragments (called EMPBIO and EMP- 
SAL) for each of the five regional offices. 

The allocation schema maps the frag- 

A DOS 
machine can easily 
become a bottleneck 
in the system. 


ments to their physical locations. Table 1 
shows the allocation schema for the EM¬ 
PLOYEE table. 

The local-mapping schema maps the 
allocated fragments to physical objects 
known to the local DBMS. Table 2 shows 
how the tables are actually used to store 
the EMPLOYEE table. 

Distribution Transparency 

Each layer of the architecture has an as¬ 
sociated level of distribution transparen¬ 
cy. The more distribution transparency a 
DDBMS offers, the more it shields users 
and applications from the actual storage 
structure of the data. The highest level of 
distribution transparency is fragmenta¬ 
tion transparency. At this level, the en¬ 
tire database appears to users at all sites 
as if it were entirely resident at their 
sites. The DDBMS maps table references 
to the appropriate fragments. Changing 


Table 2: The location mapping schema for the EMPLOYEE table. Note the 
backup scheme. 

LA 

EMPBIO [Emploc IN ('LA'. 'NY')] 

EMPSAL [Emploc IN ('LA', W)] 

PX 

EMPBIO [Emploc IN ('PX', 'LA')] 

EMPSAL [Emploc IN ('PX', 'LA')] 

CH 

EMPBIO [Emploc IN ('CH', 'PX')] 

EMPSAL [Emploc IN ('CH', 'PX')] 

AL 

EMPBIO [Emploc IN ('AL', 'CHO] 

EMPSAL [Emploc IN ('AL', 'CH')] 

NY 

EMPBIO 

EMPSAL 


the storage schema of the database (e.g., 
how the global tables are fragmented, 
and where the fragments are allocated) 
does not affect users or applications. 

With location transparency, fragments 
are visible, but their locations are not. 
Thus, an application no longer works 
with the EMPLOYEE table, but with the 
EMPBIO and EMPSAL fragments. In 
addition, the application must know that 
one fragment contains the records for 
New York, another contains those for 
Los Angeles, and so forth. If the alloca¬ 
tion schema changes, it does not affect 
the application; however, if there is a 
change in the fragmentation schema, the 
application will need to be rewritten. 

Replication transparency is related to 
location transparency. The DDBMS han¬ 
dles all the details of replication, such as 
propagating updates or directing a query 
to a local copy of a table. 

With local-mapping transparency, an 
application must know not only the frag¬ 
ments of a table, but also the locations of 
the fragments. This level of transparency 
only shields applications when each site 
may be using a different local DBMS, 
For instance, if the Los Angeles office is 
using a nonrelational DBMS, then the 
DDBMS enables applications to refer to 
relational tables. If the fragments move, 
your applications must be rewritten. 

Clearly, the level of distribution trans¬ 
parency that a DDBMS offers is a major 
factor in evaluating it. 

Distributed Data Integrity 

Another essential feature in a DDBMS is 
the ability to protect the integrity of a dis¬ 
tributed transaction. When a transaction 
consists of multiple operations, it’s im¬ 
perative that the DDBMS perform all of 
them or none of them. 

Suppose the company in my example 


transfers an employee from Chicago to 
Los Angeles. If the DDBMS offers frag¬ 
mentation transparency, you can accom¬ 
plish the transfer with a single SQL state¬ 
ment: 

UPDATE EMPLOYEE 
SET Emploc = 'LA* 

WHERE Empssn = '111-11-1111' 

In actuality, this statement breaks down 
into the following operations: 

1. Add the employee to EMPBIO and 
EMPSAL in Los Angeles, and to the 
backup copies in Phoenix, 

2. Update the Emploc column of EMP¬ 
BIO and EMPSAL in Los Angeles and 
Phoenix. 

3. Delete the employee from EMPBIO 
and EMPSAL in Chicago, and from the 
backup copies in Atlanta, 

4. Update the employee’s records in the 
headquarters copies of EMPBIO and 
EMPSAL. 

(I ignore the fact that this is done as an 
overnight batch process. The update 
actually writes a record for overnight 
upload. I express the action here as a di¬ 
rect update to the tables in New York.) 

The complete set of SQL statements 
required to relocate the employee is 
shown in listing L This entire transac¬ 
tion, consisting of 14 SQL statements, 
must execute in its entirety or not at all. 
In a previous article in BYTE (see ref¬ 
erence 1), I discussed the two-phase 
Commit protocol in the context of IBM's 
LU 6.2. This technique has gained wide 
acceptance as the best way to guarantee 
transaction integrity in a distributed 
database environment. 

In the two-phase Commit protocol, 

continued 
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Listing 1: The actual SQL 
statements that perform an employee 
transfer. The @ symbol followed 
by the table location is a common 
convention to differentiate local 
copies. 


INSERT INTO EMFEIOgLA 
SELECT * 

FROM EHP5I0&CH 

WHERE Empssn = '111-11-1111 1 

INSERT INTO EHPSALgLA 
SELECT * 

FROM EMPSALgCH 

WHERE Empssn = 1 111-11-1111 1 

INSERT INTO EKPBIOgPX 
SELECT * 

FROM EKPBIOgCH 

WHERE Empssn = '111-11-1X11' 

INSERT INTO EMPSAL@FX 
SELECT * 

FROM EMPSALgCH 

WHERE Empssn = 1 111-11-1111' 

UPDATE EMFBIOgLA 
SET Emploc = 'LA 1 
WHERE Empssn = '111-11-1111' 

UPDATE EMP5AL@LA 
SET Emploc = ’LA' 

WHERE Empssn - ■111-11-1111■ 

UPDATE EHPBlOgPX 
SET Emploc - 'LA 1 
WHERE Empssn = '111.-11-1111* 

UPDATE EMPSALgPX 
SET Emploc - ’LA 1 
WHERE Empssn = 1 111-11-1111 1 

DELETE FRQH EMFBIOSCH 
WHERE Empssn « '111-11-1111' 

DELETE FROM EMPSALgCH 
WHERE Empssn = '111-11-1111' 

DELETE FROM EMFBIDiAL 
WHERE Empssn - '111-11-1111' 

DELETE FROM EKPSAL@AL 
WHERE Empssn = '111-11-1111' 

UPDATE EKPBI02NY 
SET Emploc =* ‘LA 1 
WHERE Empssn = '111-11-1111' 

UPDATE EWPSALgNY 
SET Emploc = 'LA' 

WHERE Empssn - 1 in-11-1111' 


one site (known as the coordinator) con- 
trols the distributed transaction. The 
other sites (the participants) respond to 
its commands. The sequence of actions is 
as follows; 

Phase 1 

1. The coordinator writes a Prepare 
record to its local log file and then sends 
a Prepare to Commit record to all par¬ 
ticipants. 

2. The participants, on receipt of the Pre¬ 
pare to Commit message, attempt to 
write all the information needed to pro¬ 
cess the transaction to their local logs. If 
this succeeds, they write a Ready record 


to the log and send a Ready message back 
to the coordinator. If it fails, they abort 
their transaction and return an Abort 
message. 

Phase 2 

3. The coordinator evaluates the re¬ 
sponses. If no participant has timed out 
or answered Abort, it writes a Global 
Commit record to its log and then sends 
the participants a Commit message. 

4. The participants, on receipt of the 
Commit, write a Commit record to their 
logs, commit the transaction, and return 
an acknowledgment to the coordinator. 

5. The coordinator writes a Complete 
record to its log. 

This protocol is resilient in the face of 
network failures and site crashes. 

Thus far, no single DDBMS imple¬ 
ments all the features of the theoretical 
model presented here. For a description 
of an actual distributed database system 
and a demonstration of how you would 
use it to implement the example data¬ 
base, see the text box “DDBMS Meets 
Reality 1 ’ on page 272. 

Pluses and Minuses 

Distributed database technology offers 
several important benefits. Distributed 
architecture reflects the geography of 
the business world, with global, decen¬ 
tralized corporations. Allowing local 
processing to be done at the local site 
serves this corporate structure much bet¬ 
ter than concentrating all processing at a 
central site. It also allows a smaller vol¬ 
ume of transactions to be handled by 
smaller, less expensive machines. 

In addition to reflecting the geography 
of today’s business world, distributed 
databases can also correct some of the 
problems inherent in that geography. De¬ 
centralization brought with it a prolifera¬ 
tion of incompatible hardware, operating 
systems, DBMSes, and communications 
protocols. A DDBMS can provide signif¬ 
icant benefits by tying all these disparate 
local pieces into a unified global system. 

Other important advantages include 
the increases in the reliability and avail¬ 
ability of the system as a result of redun¬ 
dant data storage and the fact that a dis¬ 
tributed system can easily accommodate 
incremental growth by simply adding 
new machines to the network. 

Finally, intelligent use of parallel pro¬ 
cessing in the distributed environment 
may actually yield performance that is 
superior to centralized processing, in spite 
of the increased communications costs. 
In his book The Ingres Papers, Michael 

continued 
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DDBMS Meets Reality 


D istributed databases exist not only 
in theory but in fact. Two of the 
most talked-about systems are Ingres/ 
Star and Oracle. 

Ingres/Star is the distributed version 
of Ingres, one of the first relational 
database implementations, its current 
version, release 6, represents a high 
level of development in distributed data¬ 
base technology. 

Oracle also offers distributed pro¬ 
cessing, but it does not provide as high a 
level of support as does Ingres/Star, 
The distributed version of Oracle has no 
global intelligence overseeing the dis¬ 
tributed database. Rather, it acts as a 
loose confederation of local databases 
linked by communications drivers. 

Because of its superior support for 
distributed databases, I selected Ingres/ 
Star to demonstrate how you implement 
a real-world distributed database. 

Ingres Features 

The distributed Ingres architecture con¬ 
sists of three components: network 
nodes and their associated local data¬ 
bases, the communications links be¬ 
tween nodes (managed by Ingres/Net), 
and distributed databases that can incor¬ 
porate tables from multiple local data¬ 
bases. These distributed databases are 
the purview of Ingres/Star. 

You link tables from local databases 
into a distributed database with the REG¬ 
ISTER AS LINK or CREATE LINK com¬ 
mands. These also create tables in the 
distributed database, Ingres/Star stores 
the table in a local database and places a 
link to it in the distributed database. 

A distributed database organizes 
multiple local databases into a single 
global entity. A user at any network 
node can log onto a distributed database 
and access tables in it as if they all re¬ 
sided right at the user's local site. Thus, 
Ingres/Star implements location trans¬ 
parency. 

Ingres/Star designates the network 
node where you create a distributed 
database to be the coordinator node for 
that database. This node then tracks the 
location of all the tables in the distrib¬ 
uted database and manages the global 
data-dictionary tables. The ADD NODE 
command makes other network nodes 
aware of the existence and location of 
the coordinator and lets users at those 
nodes log onto the distributed database 
without knowing where it's kept. 


Strong Points 

A critical piece of a distributed database 
management system is a first-rate dis¬ 
tributed query optimizer. The task of 
the optimizer is to figure out how to 
process a distributed query most effi¬ 
ciently. It must break the query down 
into operations on local tables and then 
determine how to move the resulting 
tables around the network. A poor dis¬ 
tributed optimizer can make disastrous¬ 
ly wrong decisions. (In reference 3, 
Chris Date presents an example of a 
three-table join where processing time 
could range from 1 second to 2.3 days!) 

Ingres/Star has a very sophisticated 
query optimizer that can analyze net¬ 
work conditions with a high degree of 
precision. For example, the Ingres/Net 
utility netu enables you to tell Ingres 
about the speed of each link in the net¬ 
work and the processing speed of the 
local CPUs. The Ingres/Star optimizer 
uses this data in its evaluation of pro¬ 
cessing strategy. 

Ingres also provides gateways into a 
number of other database and file sys¬ 
tems, including IBM's DB2, SQL/DS, 
IMS. and VSAM; DEC's RMS: Culli- 
net's IDMS/R; and Data General's 
DG/SQL, A distributed Ingres/Star 
database can include local databases 
using any of these systems; the distrib¬ 
uted database still looks like a single 
Ingres database to its users. 

Limitations 

Ingres/Star does not permit multisite 
update transactions: It cannot guaran¬ 
tee that a transaction that has to update 
tables at more than one site will leave 
the database in a consistent state. This 
requires distributed applications to be 
less ambitious than they might other¬ 
wise be. and it also obliges database ad¬ 
ministrators to constantly monitor the 
database for any signs of inconsistency, 

Ingres/Star also lacks support for 
fragmentation and replication transpar¬ 
ency. As you saw, these are desirable 
features for a DDBMS because they 
give users an integrated view of the 
global database. With Ingres/Star, you 
don't need to know where table frag¬ 
ments reside, but you do need to know 
which fragment stores which data. 

A Real-World Implementation 

In the sample database, the EMPLOYEE 
table was fragmented horizontally and 


vertically. Because Ingres/Star doesn't 
support fragmentation, to implement this 
database you have to decide whether to 
reintegrate the vertical fragments (EMP- 
BIO and EMPSAL) or to treat them as 
discrete tables. The purpose of the frag¬ 
ments is to restrict access to tax and sal¬ 
ary information; you can get the same 
effect by creating views and defining 
authorizations on the views. This sim¬ 
plifies the physical structure of the data 
and provides the desired logical frag¬ 
mentation. To implement this pseudo- 
fragmentation, you create an EMPLOY¬ 
EE table, an EMPBIO view, and an 
EMPSAL view. You also create an in¬ 
dex, EMPNDX, on the Empssn column. 

Next, you need to define links be¬ 
tween the tables and the distributed 
database. The tables must have unique 
names; to preserve location transparen¬ 
cy, you should assign names that em¬ 
phasize logical function rather than 
physical location. One effective method 
is to use suffixes on base table names. 
For example, you could designate the 
New York EMPLOYEE table as em- 
ployee_east, the Chicago table as em- 
ployee^jnidwest, and so on. The table 
employee_hq stores the data uploaded 
from the regional offices, including a 
copy of New York's local data. 

You use the Ingres/Net network util¬ 
ity netu to define five network nodes: 
New York, Chicago, Atlanta, Phoenix, 
and Los Angeles. Each remote node has 
its own local database, and New York 
has two: one for its local data and one 
for the global corporate data. The data¬ 
bases are called vi_hq, vi„new_york, 
vi_atlanta, vi_ctucago, vi_phoe- 
nix, and vLla. 

You create the distributed database 
and the local database at the New York 
node with the following commands: 

createdb vLJiq 
createdb vi_new_york 
create db vi_ddb / d 

The jd parameter indicates that the 
database vi_ddb is distributed, rather 
than local. Once a database is created, 
you enter 

sql vl^ddb/d 

to load the SQL interpreter and connect 
it to the new database. To enable trans¬ 
parent access to the database from the 
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Listing A: Ingres/Star SQL statements that upload updates to the 
headquarters database i 


DROP TABLE employee_hq_backup 

CREATE TABLE euip1,gyee_hq_baclruip 
AS SELECT * FROM employee_hq 
WITH NODE ^ NT, 

DATABASE = vLJhq 

(If tHIs step fails, we cancel the upload.) 

DROP TABLE employe e_tiq 

CREATE TABLE employee Jiq 
AS 

SELECT * FEGK employees as t 
UNION 

SELECT * FROM employee_south 
UNION 

SELECT * FROM employeejaldwast 
UNrON 

SELECT * FROM employeejJountaiTi 
UNION 

SELECT * FROM employee„west 
WITH NODE ^ NY, 

DATABASE - vl_hq 

CREATE INDEX empndx_hq ON ernployee_hq(Empssn) 


nodes, you enter an ADD NODE com¬ 
mand for every node on the network. 

Creating the Local Databases 

Once the distributed database is estab¬ 
lished, every node must create its local 
database with its tables and associated 
views and index and then link them into 
the distributed database. For example, 
the Chicago office would first create its 
local database (vi_chicago) and access 
it with the SQL interpreter. At this 
point, Chicago creates its local copies of 
the EMPLOYEE table, the EMPBIO 
and EMPSAL views, and the EMPNDX 
index. 

To link these objects into the distrib¬ 
uted database, Chicago goes back into 
the SQL interpreter. This time it con¬ 
nects to the distributed database and 
uses the following REGISTER AS 
LINK commands to enter the local ob¬ 
jects into the distributed database: 

REGISTER TABLE 
e tnp loy e e_m idwe s t 
AS LINK FROM EMPLOYEE 
WITH NODE * CH, 

DATABASE = vL^chicago 

REGISTER VIEW empMo_midvest 
AS LINK FROM EMPBIO 
WITH NODE = CH, 

DATABASE = vi_chicago 

REGISTER VIEW empsaLjnidwest 
AS LINK FROM EMPSAL 
WITH NODE = CHj 
DATABASE = vi_chicago 

REGISTER INDEX empndx^nidwest 
ON employee^midwest 
AS LINK FROM EMPNDX 

Repeating these steps at all five regional 
offices completes the creation of the dis¬ 
tributed database. 

Replicating the Tables 

In the theoretical design, the company 
implemented a circular backup scheme 
whereby each regional office maintained 
on-line backup copies of the tables for 
one other site. This introduces an addi¬ 
tional level of complexity into the dis¬ 
tributed database because every time a 
user updates a local table, the backup 
copy must also absorb the change. 

Such complexity creates problems in 
three areas. First, transmitting the 


changes to the backup site increases 
communications costs and degrades 
performance at the primary site. Sec¬ 
ond, someone or some application has to 
know about the duplicate copy of the 
table and take responsibility for propa¬ 
gating the update. Third, this system, 
by definition, eliminates efficient sin¬ 
gle-site update transactions—all up¬ 
dates involve two sites. 

The first problem involves a trade¬ 
off. If you don'L maintain backups, you 
increase performance and lower costs, 
but you also sacrifice availability and 
reliability. This is a management deci¬ 
sion, not a technical issue. 

The second problem is technical. If 
the DDBMS provides replication trans¬ 
parency, application programs need not 
worry about backups; the DDBMS han¬ 
dles all the complications. However, if 
it doesn't, applications must propagate 
the updates. If the replication strategy 
changes, so must the applications. Be¬ 
cause Ingres/Star doesn't currently sup¬ 
port replication transparency, the bur¬ 
den lies entirely with programs and 
users. 

The third issue is critically impor¬ 
tant. If all transactions are multi site, 
you depend on the DDBMS to protect 
them. It must therefore implement some 
form of Commit protocol to protect their 
integrity. However, because Ingres/Star 
doesn't do this at present, you can’t be 
sure that both the primary copy and the 


backup will be updated successfully. 
Thus, it’s better to err on the side of cau¬ 
tion and not permit an interoffice query 
if the target site is down. The strategy of 
backing up each site’s tables at one 
other site should be abandoned. 

Collecting the Tables 

Collecting the tables at headquarters 
presents no problems. In fact, it’s quite 
easy, and any network node can do it 
simply by connecting to the distributed 
database. Listing A shows the SQL 
statements that perform the uploads. 
Because the update transactions use the 
DROP TABLE and CREATE TABLE 
statements, you should keep a backup 
copy of employee_hq (called em¬ 
ploy ee_ hq_backup) for protection in 
case the CREATE TABLE fails. Again, 
I emphasize that any node in the distrib¬ 
uted database can execute this pro¬ 
cedure. 

That wraps up the Ingres/Star imple¬ 
mentation of the sample database. Al¬ 
though the hypothetical design of the 
database had to be scaled back to ac¬ 
commodate Ingres/Star, the resultant 
system remains quite useful. Consider¬ 
ing that Ingres/Star could have imple¬ 
mented this database even though the 
local database systems might be a mix 
of DB2, IMS, and Ingres, you begin to 
see the value of distributed database 
systems in a heterogeneous network 
environment. 
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terns. The communications overhead is 
much lower than that on a WAN. Thus* 
LANs are well positioned to exploit the 
parallel processing that DDBMSes offer. 

OS/2 and Unix/Xenix provide the op¬ 
erating-system support that a DDBMS 
requires. To coordinate processing on 
multiple sites, the DDBMS must be able 
to initiate software activity at those sites. 
This could mean loading and executing 
programs or waking up a server process. 

Although a microcomputer running 
MS-DOS can provide this service 
through interrupts, it must run in dedi¬ 
cated mode. In addition* because an MS- 
DOS machine can service only one re¬ 
quest at a time, it can easily become a 
bottleneck in the system. Only a com¬ 
puter running a multitasking operating 
system can provide high performance in 
a DDBMS. 

With the availability of high-speed 
LANs and powerful multitasking operat¬ 
ing systems, the microcomputer environ¬ 
ment is poised for rapid growth in dis¬ 
tributed database technology. ■ 
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Stonebraker presents benchmark test re¬ 
sults that show distributed Ingres outper¬ 
forming single-site Ingres when parallel¬ 
ism is maximized {see reference 2). 

On the downside* distributed data¬ 
bases entail considerable communica¬ 
tions overhead, especially in WANs with 
relatively slow data transfer rates. The 
distributed query optimizer must mini¬ 
mize this overhead. If it makes a wrong 
decision, the DDBMS may perform very 
poorly when it tries to move large quanti¬ 


ties of data over slow transmission lines. 
Also, transaction management, con¬ 
currency control, and recovery from fail¬ 
ure present major challenges when you 
develop a DDBMS because they entail 
considerable software complexity. Con¬ 
sider them carefully because they are 
important in protecting data integrity. 

Poised for Rapid Growth 

Because of their speed, LANs are ideal 
platforms for distributed database sys- 
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Just Being Fast Isn’t Good Enough... 

Micronics 25 MHz and 33 MHz motherboards aUow 
you to maneuver in the 386 fast lane! 



Some manufacturers push components and designs to 
improve performance and reduce their costs. Pushing 
components, even a little bit, creates the kind of heat 
and stress that cause systems to crash and data to be 
lost forever. 

Micronics refuses to 
give in to this practice. We 
recognize there is nothing 
more valuable than your data. 

Our motherboards are designed 
and manufactured with the 
kind of reliability demanded 
by todays’ high performance 
computers. These comput¬ 
ers require devices such as: 
cache memory, fast static 
HAM and coprocessors 
originally used only in 
mainframes. Advanced 
operating systems 


including UNIX and OS/2 require high levels of design 
sophistication. Large databases, spreadsheets and 
multiuser applications also have complex critical tim¬ 
ing requirements. Micronics motherboards are built to 
meet these needs. 

Advanced engineering, 
high quality, and unequalled 
reliability: motherboards created 
by Micronics to help keep you in 
the 386 fast lane! 

Call now for more infor 
mation and the Micronics sup¬ 
plier nearest you. 

National WATS 
(800 ) 234-4386 
California 
(408) 732-0940 
FAX 

(408) 732-6048 



Fully Utilizing the Power of the 386. 
935 Benecia Avenue, Sunnyvale, California 94086 
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and 30-day money back gut 


The New Model 220 t1 —^— 
VNS 286 20MHz $ 1595. 

Complete System Features: 

■ CPU 80C286-20MHz or 16MHz* * 

■ 1MB memory expandable up to 4MB on board 

■ 40MB hard drive 28ms and 1.2MB 5Yi" floppy drive 
standard 

■ High speed hard and floppy disk controller, 1:1 interleave 

■ Phoenix BIOS with built-in setup 

■ 101 key enhanced AT compatible keyboard 
(Tactile Click) 

■ 80287 math co-processor optional 

■ Real time clock calendar with battery back-up 

■ 2 serial. 1 parallel port standard 

■ 4-16 bit and 1-8 bit expansion slots available 

■ Fully XT/AT compatible 

■ DOS, OS/2, XENIX compatible 

* VNS 286-16/ZUMHt now available with 20MB 28ms Hard Disk Drive $1495. 
ms 28812MHz with 40MB 28ms Hmd Disk Drive $1295. 

MVS 28612MHz with 20MB 28ms Hard Disk Drive SI 195 


The Powerful Model 320^^^— 
32-Bit VNS 386 20MHz *1995. 

Complete System Features: 

■ CPU 80386-20MHZ 

■ 1MB memory standard expandable to 8MB on board 
(16MB system total) 

■ 8/16/20MHz keyboard selectable 

■ 40MB (28ms) hard drive and 1.2MB 5 W floppy drive 
standard 

■ High speed hard and floppy disk controller, 1:1 interleave 

■ Phoenix BIOS with built-in setup 

■ Super deluxe heavy duty tower case with 7 half height 
drive bays 

■ 101 key enhanced AT compatible keyboard (Tactile Click) 

■ 80387 or 80287 math co-processors optional 

■ Real time clock calendar with battery back-up 

■ 2 serial, 1 parallel port standard 

■ 1-32 bit, 5-16 bit and 2-8 bit slots available 
» Fully XT/AT compatible 

■ DOS, OS/2, XENIX compatible 


Compare feature by feature—then buy VNS' 
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1MB 
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Upgrade 

4MB 

NONE 
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(» 
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06MB 

($395) 

NONE 
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(5300) 

300MB 

TO 

314MB 
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300MB 

(JMHI 

322MB 
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Operating System 
Softwa/e 

DOS a 01 
BUS) 

DOS 4.01 
(Sia>) 

DOS 4.01 
(S1J0I 

DOS4JOT 

($119) 


w 

DOS 4.01 
($120) 

DOS 4.01 
($119) 

Price 

$1535 

S3595S- 

$3199* 

$1699 

$1995 

$3995 

$6599 

$3699 

Optional EGA Card/ 
Monitor 
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Optional VGA Card/ 
Monitor 

$495 

$595 

$699 

$400 

$495 

$595 

$1296 

$400 

Additional 1 Meg 
t On Board 

$299 

(3 Meg) 
$495 

$1695 

$799 

ft Meg) 
$1100 

$299 

ft Meg) 
$495 

$1695 

$799 
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We Welcome Inquiries 
from VARs and OEMs 


http (a 3QQMB 2- Without Monitor (MratfeWe in Tower Case or Desktop 

Use Your MasterCard or WS4 

VNS America Corp. 


Order Now TbU Free 

1 - 800 - 444-7482 


796 Boston Post Road * Marlboro, MA 01752 U.S.A. * In MA 508-481-3726 • FAX: 508-481-2218 

Ail prices subject to change without notice. Working Hour: 9 a.m. - 8 p.m. E.S.T. Mon. - Fri.; Sat. 9 a.m. - 5 p.m. E.S.T. 


XENIX is a registered trademark df Microsoft Corporalkm. * IBM Model St) and 80, PS/& XT and AT arc trademarks of IBM Corporation. * Compaq Dtskpro Is a trademark o! Crvmpiuj Corpitratitin, 

* Dell ii a registered tiaikmaik ofDcil Computer CarporaUun. * VNS Is a trademark til VNS America Corp. 
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IN DEPTH 

DATABASE TRENDS 


A Family of Models 

Can object-oriented databases be 
as successful as relational databases? 

Joseph Dawson 



W hen the dust 
From the great 
database de¬ 
bate settled in 
the early 1980s, the relational 
data model emerged as the 
sine qua non of database de¬ 
sign technology. However, 
people found that the rela- 
tional model is weak in han¬ 
dling certain types of applica¬ 
tions: specifically, complex 
design applications such as 
CAD and computer-aided 
software engineering. 

For instance, an electrical 
engineer's CAD software 
typically includes schema- 
capture editors, design-rule 
checkers, and circuit-layout 
programs: all subsystems that 
require massive amounts of 
persistent data. Such an appli¬ 
cation places demands on con¬ 
ventional databases that they 
cannot easily satisfy. These 
include the ability to model 
very complex data and evolve the data¬ 
base without affecting the current appli¬ 
cation base. Over the last few years, re¬ 
searchers have developed object-oriented 
database management systems to better 
meet the needs of complex applications. 

Object Orientation 

In an object-oriented programming envi¬ 
ronment, an object is an entity with a pri¬ 


vate memory and a public interface. You 
use messages to instruct an object to re¬ 
port on or alter its private memory. Mes¬ 
sages are implemented by procedures 
(i,e., methods) that have special privi¬ 
leges in accessing the object's private 
memory. All objects belong to a class 
(i.e,* a type) that defines the messages 
that the object can understand and re¬ 
spond to. A class inherits all the mes¬ 


sages from its superclasses. In 
simple terms, an object con¬ 
sists of both private data and 
the methods that can act on 
that data. 

Object-oriented databases 
are rooted in the same con¬ 
cepts as object-oriented lan¬ 
guages, but they add charac¬ 
teristics such as persistence, 
concurrency control, resili¬ 
ency, consistency, and the 
ability to query the database. 
You can program an object- 
oriented database with a com¬ 
putationally complete pro¬ 
gramming language and 
include more of the applica¬ 
tion execution in the database 
itself. By including more of 
the application code in the 
database (which is the locus 
of sharing), it becomes possi¬ 
ble to share the application 
semantics embedded in the 
code. The database system 
can use additional knowledge 
about these programs to optimize query 
processing and to control the concurrent 
execution of transactions. 

Unlike the relational data model, a 
single object-oriented data model has yet 
to emerge. Instead, research continues 
on a number of models (see references 1 
through 8) that share several high-level 
features. Development also proceeds on 

continued 
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a few commercial products. 

Despite the lack of a single data 
model, research into the design of object- 
oriented databases shares many common 
goals. One goal is to provide a system 
with tools for building extensions. You 
need extensibility because new applica¬ 
tions often involve unpredictably com¬ 
plex forms of data that evolve over time. 
A fixed set ofdata-structuring primitives 
won’t adequately support arbitrary new 
design data. Extensions add functional¬ 
ity to the data model at a level indistin¬ 
guishable from the built-in primitives. 

One way you can provide extensions is 
to create new types. A type is a template 
that indicates how you can manipulate 
the type’s instances. In programming 
languages, type checking is commonly 
performed to ensure that the types of ex¬ 
pressions match the context in which they 
are used. For example, when making an 
assignment, the type of the variable to 
the left of the operator must be compat¬ 
ible with the type of the expression to the 
right. 

An important aspect of a type system 
is whether type checking is done at com¬ 
pile time or at run time. The Trellis/ 
OWL language (see reference 9) devel¬ 
oped by Digital Equipment Corp. com¬ 
bines strong typing, abstract data types, 
and inheritance. The resulting language 
also type checks at compile time. 

Creating new types is not new to data¬ 
bases, but the idea that a type encapsu¬ 
lates its representation is. Earlier data¬ 
base models provided you with a fixed 
set of built-in types and a small set of 
type constructors (e.g., records). You 
could build new types with the type con¬ 
structors, but these new types didn’t 
allow for operations that were different 
from those defined by the type construc¬ 
tor (e.g., for records, the operations are 
the basic get-value and set-value opera¬ 
tions on its fields). In other words, there 
is no way you can hide the representation 
of a new type. 

Encapsulation lets you build a system 
from modules that you access through a 
well-defined interface. The abstract 
data-type approach defines the interface 
by a set of strongly typed operation {or 
method) signatures. It also requires that 
each type T define a representation R 
(some other data type). An instance of R 
must be allocated whenever an instance 
of T is created. This representation stores 
the state of the object. Only the methods 
are allowed to access the representation, 
so you can change the representation 
without disturbing the rest of the sys¬ 
tem—all you have to do is recode the 
methods. 


You also characterize object-oriented 
data models by their ability to make ref¬ 
erences through an object’s identity 
(which is something about an object that 
remains invariant across all possible 
modifications of its state). You can use 
this identity to point to an object. Point¬ 
ers have been a part of most modern pro¬ 
gramming languages for some time and 
were a part of some early database 
models (e.g,, CGDASYL). By contrast, 
the relational model ts value-based be¬ 
cause it lacks this notion of identity. 

Another object-oriented model feature 
is a typing scheme that includes some 
mechanism—dubbed inheritance —by 
which type definitions can be related to 
each other through a type lattice. The 
basic notion is that you modify type defi¬ 
nitions incrementally by adding subtype 
definitions that modify the original type. 
The combination of the supertype and 
the subtype produces a completely de¬ 
fined new type. 

Database Considerations 

Object-oriented databases are first and 
foremost databases. As such, they must 
provide the features and functions you’d 
expect from modern database systems. 
Among these features are persistence, 
concurrency control, resiliency, consis¬ 
tency, and associative access. 

Persistence is an object’s ability to 
outlive the process that created it. A per¬ 
sistent object exists in a memory space 
that is not dependent on any single com¬ 
putational entity. This persistent mem¬ 
ory space—the database—can store a 
large number of objects, more than wil l 
fit into the virtual memory of a process. 
It typically provides some special storage 
structures (e.g,, B-trees) that allow you 
to search and access this col lection of ob¬ 
jects efficiently. 

Many concurrent processes (i.e., 
transactions) can share the persistent 
memory space. The medium of sharing 
is usually the object. Concurrent access 
to the shared objects requires that opera¬ 
tions from these transactions be synchro¬ 
nized so you don't obtain unexpected 
results, 

A database must also be resilient or 
fault-tolerant in the sense that if a system 
failure occurs (whether hardware or soft¬ 
ware), inconsistencies are prevented. 
Most database systems approach resilien¬ 
cy by requiring that applications divide 
their work into transactions. The system 
will guarantee that a transaction either 
completes successfully or has no effect 
on the database at all. This guarantees 
that transactions behave as atomic units 
of work. 


Each program accessing a database is 
a potential source of inconsistency. Data¬ 
base systems guard against these errors 
by describing a set of constraints that 
must be maintained by all program up¬ 
dates. A sample constraint might be 
“Employees cannot make more money 
than their managers.” The system will 
block any program that attempts to vio¬ 
late a constraint. Constraints are usually 
captured as a predicate calculus-based 
language or set of rules. There is great 
interest in enriching the type systems of 
object-oriented databases to incorporate 
this type of constraint knowledge. 

The final characteristic that an object- 
oriented database must address is asso- 
dative access, or queries. A query is 
constructed from a set of operations that 
are defined on collection types (e.g., 
sets). These operations return new struc¬ 
tures based on the original database. Re¬ 
lational databases have been very suc¬ 
cessful at achieving these capabilities. 
Much current research focuses on wheth¬ 
er or not an object-oriented database can 
be as successful in this area. 

The question is whether object-ori¬ 
ented databases can handle query optimi¬ 
zation extensibly and in such a way that 
storage details are encapsulated or hid¬ 
den from the interface. Since queries can 
contain arbitrary combinations of user- 
defined operations, it’s difficult for an 
optimizer to discover equivalence-pre¬ 
serving transformations. The optimizer 
must be able to figure out when a trans¬ 
formation is less expensive than the orig¬ 
inal when the implementation is hidden. 

Relating to the Relational 

The relational model is the state of the art 
in the commercial database field. There¬ 
fore, it is worthwhile to explore how ob¬ 
ject-oriented databases differ from their 
relational counterparts. 

Relational databases present you with 
a view of the persistent data space, con¬ 
sisting of primitive values of integers, 
reals, and strings, and structured values 
represented as tuples or sets of tuples 
(i,e., relations) over these primitive 
values. (A tuple is a one-dimensional 
table. A set of tuples constitutes a two- 
dimensional table.) This high-level view 
of data is very convenient for applications 
that primarily produce reports. It is a 
hindrance, though, for programs that are 
at the same level of complexity as a CAD 
system or program development environ¬ 
ment. These programs require tight con¬ 
trol over how storage is used. They often 
need to use data structures like stacks, 
queues, or streams of bytes. An object- 

continued 
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IT EATS IBM'S LUNCH... 

AND SERVES DELL FOR DINNER! 


Introducing Wells American's CompuStar II. 

It's one hungry machine. Feed it the toughest applica¬ 
tions you can dish out and it's ready for "seconds" 
before IBM, Dell and all the others even get started. 

IT FEEDS ON THE COMPETITION. 

CompuStar II's enormous appetite for devouring 

the competition comes from its 
unique, modular design. 
Interchangeable, plug-in CPU 
"modules" are available in 80286, 
80386SX and 80386 configura¬ 
tions. The modules are remarkably inexpensive — as little 
as $750 for a '286 module, and incredibly powerful* The 
33MHz '386 module achieves a stunning MIPS rating] 

Best of all, for up to one full year after purchase, 
you can trade in the module you originally 
select toward the purchase of any of the 
other more powerful modules. 





IT DEVOURS OTHER COMPACTS. 


Unlike other small footprint micros, 

CompuStar II won't put your computer ex¬ 
pansion needs on a diet. Each system features an 
amazing six bus slots — four of them available in a fully 
configured VGA system. That's 25% more than IBM or Dell 
gives you. Better yet, you can have up to 11 slots with 
CompuStar II's exclusive bus expansion chassis. No 
other compact system available offers this much room 
for growth. And no other comparably sized system can 
accommodate that growth better than CompuStar II. 
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BUS EXPANSION CHASSIS 


Its whopping 200 watt power supply gives you more than 
twice as much reserve power as IBM or Dell. 

And CompuStar II has more room for 
^ disk/tape drives — four compartments in 
all; three accessible from the front panel. 
IBM and Dell give you just three compart¬ 
ments and only two are accessible from 
the front. CompuStar II also accommodates 
5 1 /, 111 and 37* 1 "disk drives. IBM and Dell restrict 
you to 3 ^ 2 " drives only. 

IT S ALSO WELL-MANNERED. 

Worried about quality and reliability? Don't! Wells 
American has been making PCs longer than IBM or Dell! 
Each CompuStar II is money back guaranteed for 31 days, 
foctory warranted for a full year and can be field 
— serviced from hundreds of locations worldwide. 

When you think about it, buying an IBM or Dell 
system instead of our new CompuStar II is 
sort of like eating hamburger when you 
could have had steak — and paid less 
for it. CompuStar II.. .from Wells American. 

It makes "mincemeat" of everything else. 

To receive a CompuStar II product information 
kit, call 1-803-796-7800. VAR inquiries also welcome. 


Wells American 


Corporate Headquarters: 3243 Sunset Boulevard * West Columbia, South Carolina 29169 * 803/796-7800 * FAX 803/796-7029 

IBM is o trademark of International Business Machines Corporation, Dell refers to Dell Computer Corporation. 

*CompuStor II'S CPU performance is so incredible you won't believe it! Call or write for complete benchmark information. Certified FCC Class A. For business use only 
life American CorporalHHi 1985 
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EZ-DOS 

An alternative, user- 
friendly Disk Operating 
System for PCs. 
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EZ-DOS 4.0.. $79,00 

plus True BASIC. $99.00 

plus serial Mouse.,.. $129.00 


plus T, BASIC 8c Mouse... $149*00 

2001 Sales, Inc. 

16580 Harbor Blvd., Ste. D 
Fountain Valley, CA 92708. 

Tel: (714) 531-6551 
Fax: (714) 531-8546 

Dealer Distributor & OEM Inquiries welcome. 
VISA and Master Card accepted. 


oriented database lets you create abstrac¬ 
tions that match the data structures that 
are needed for intricate tasks. 

The relational data model is value- 
based, as opposed to earlier, identity- 
based data models like CODASYL. This 
distinction is based on the mechanisms 
that a data model provides for relating 
objects to one another—a fundamental 
part of any database model A value- 

clusters are set up 
properly, the number 
of disk faults declines. 


based system expresses the relationship 
between two objects by embedding the 
same (or a similar) value in two or more 
related objects. An identity-based model 
can relate two or more objects indepen¬ 
dently of embedded values or the context 
in which they are embedded. 

Object-oriented database systems 
share this identity-based characteristic 
with network models like CODAS YL. 
However, this one similarity is not 
enough to conclude that the models are 
essentially the same. Object-oriented 
models add abstract data typing based on 
behavioral modeling (le., methods or 
operations) and an incremental modifi¬ 
cation mechanism in the form of inheri¬ 
tance, resulting in a model that is quite 
different from its network predecessors. 

Although object-oriented systems can 
form references based on identity, this is 
not the sole basis for relationships in the 
model. A model such as Brown Univer¬ 
sity's ENCORE (see reference 8) can re¬ 
late objects through properties as well. A 
property is a reflection of the abstract 
state of an object. As such, a property P 
relates an object X to a set of objects S 
with no statements about how this rela¬ 
tionship is computed. It could be com¬ 
puted by a direct reference to the identity 
of S (or its members) or by matching 
values for other properties as a join. 
Consider the following type definition: 

Define Type Employee 
Properties 

name: String 
dept: Department 
projects: Set of Project 


The dept property, which expresses 
the department that a given employee 
works in, could be implemented by an 
embedded object identifier that refers di¬ 
rectly to an object of type Department. 
On the other hand, if the representations 
for both the Employee and the Depart¬ 
ment types are tuples in a relation, the 
dept property could be implemented by 
a relational query of the following form; 

dept(e) = Project((Join(Select 
(Employee^name = name(e)), 
Department),Department) 

In this way, an object-oriented database 
provides a framework for unifying 
value-based and identity-based access. 

An object-oriented database must be 
able to define new abstractions and to 
control the implementation of these ab¬ 
stractions. From the above example, you 
can see that ils possible to combine both 
identity-based and value-based relation¬ 
ships at the implementation level while 
retaining the same abstraction at the logi¬ 
cal level The particular choice between 
these two may have an impact on the per¬ 
formance of certain queries. 

Implementation Considerations 

Due to the nature of the applications they 
support, object-oriented database imple¬ 
mentations entail some unique problems. 
For many design applications, it's im¬ 
portant to be able to traverse a graph 
structure efficiently. Tools like a design 
rule checker in an electrical CAD appli¬ 
cation require that, given one compo¬ 
nent, the system must be able to quickly 
reference the other components con¬ 
nected to it. If a program is working on a 
circuit board, it will often require the 
backplane that that board is connected 
to. Although you can view this kind of 
access as a degenerate query, other im¬ 
plementation techniques might be more 
useful for this type of access than tech¬ 
niques that have been designed for que¬ 
ries over large sets. 

One way you can improve perfor¬ 
mance in this situation is to minimize the 
probability that traversing an edge in the 
graph will cause a disk fault. You can do 
this best with intelligent prefetching. 
Often a scheme is used that allows appli¬ 
cations to create arbitrary-size collec¬ 
tions of objects (called dusters) that are 
stored contiguously on the disk. When¬ 
ever any object in a cluster is accessed, 
the entire cluster is read (prefetched) into 
the memory of the application. 

If the clusters are set up properly, the 
number of disk faults declines. Deter¬ 
mining how to automatically configure a 
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set of clusters for a particular pattern of 
accesses will require more research. 

When using an object-oriented data¬ 
base to serve a network of workstations, 
you designate one or more machines as 
object servers that will supply applica¬ 
tion programs with objects as needed. In 
such a system, you need to minimize 
workstation and server communications. 
The intelligent caching of objects in a 
manner related to clustering techniques 
is a useful way to reduce communica¬ 
tions. The point is to keep objects as 
close as possible to their point of use. 

Pointers to objects in programming 
languages are implemented by virtual 
memory addresses. For persistent ob¬ 
jects, you must use pointers that are not 
dependent on the object's physical posi¬ 
tion, since there is no guarantee that the 
position will remain constant between 
uses by different processes. Instead, you 
would typically use some kind of system¬ 
generated surrogate. Dereferencing 
these pointers usually requires looking 
up the value in a hash table to locate the 
object on disk. Once the object is located 
and read into virtual memory, you'll 
need to eliminate the overhead inherent 
in this table lookup. Various schemes 
have been proposed for temporarily re¬ 
placing the disk-based pointer with a vir¬ 
tual memory address and then swapping 
it back to the disk-based surrogate when 
the object is returned to the disk. 

Another classic way to improve data¬ 
base performance is to introduce auxilia¬ 
ry access methods that can be used to 
limit the amount of searching required. 
Indexes have normally been used in this 
way to increase the system's ability to 
process queries efficiently. However, in¬ 
dexes on method results introduce prob¬ 
lems for object-oriented databases. 
Unless you restrict the kinds of indexes 
that can be constructed, it's difficult to 
know when an index requires updating. 

Index structures can be useful for 
managing large collections of objects or 
for handling very large objects (e.g., bit 
maps). The EXODUS storage system de¬ 
signed at the University of Wisconsin 
(see reference 2) constructs a tree for 
large objects, so you can retrieve smaller 
pieces more efficiently. The tree struc¬ 
ture allows you to access a sequence of 
bytes from the middle of a large object 
without having to read the entire object. 

Query Processing 

A query is a high-level specification of a 
set of objects you want to access. You 
usually specify a query using a special 
language that allows you to describe what 

continued 
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you want to retrieve without requiring a 
statement of how to go about doing it. It’s 
the query processor’s job to figure out 
the most efficient plan for retrieval. 
Query languages (i.e. T fourth-gene rat ion 
languages) and their associated optimiz¬ 
ers have been one of the major achieve¬ 
ments of the relational approach. 

Some proposed extensions to existing 
relational query languages embed object- 
oriented facilities in relational languages 
l ike SQL. Others propose a set of opera¬ 
tions that you can apply to aggregate ob¬ 
jects, thereby providing an object-ori¬ 
ented query algebra. 

Non-first-normal-form relations {in 
which a cell in the relational matrix con¬ 
tains more than one value) address the 
problem of expressing complex objects 
with components that can be sets of ob¬ 
jects. They extend the conventional rela¬ 
tional model by allowing the value of an 
attribute (i. e., the contents of a cell) to be 
a record, a vector, or another relation. 
Object-oriented databases solve this prob¬ 
lem, but they also introduce ideas of iden¬ 
tity, data abstraction, and inheritance. 

Queries in the object-oriented model 
can be cast as expressions involving spe- 


If s the 

query processor’s job 
to figure out the best 
plan for retrieval. 


cial methods defined on the types that 
are defined for aggregating objects (e,g.. 
Set, List, and Tree). Asa simple exam¬ 
ple, the type Set would define a method 
as follows; 

Select(Sl: Set(T), P: 

Predicate) ->S2: Set(T) 

The predicate is a function of the form 
P(t:T) -> Boolean. The output argu¬ 
ment S2 is a subset of all the elements of 
the first input argument SI such that they 
satisfy the predicate P; that is t 

Select (S } P) = { s | sin Sand P{s) ) 


The Select operation would be part of a 
query language and is similar to the 
Select operation in the relational al¬ 
gebra. 

Why is querying in an object-oriented 
model different from querying in the re¬ 
lational model? Because you can con¬ 
struct an algebra for expressing queries 
over sets of objects. One problem in¬ 
volves optimizing these expressions. In 
the relational model, queries are cast in 
terms of well-defined operators over 
very simple structures (i.e., normalized 
relations). In the object-oriented models, 
queries can involve operators for newly 
defined abstract data types. Each new 
type, by introducing new operations, 
creates a new algebra whose properties 
are unknown to the query optimizer. If 
you don’t know the algebraic properties 
of these new operators, it’s difficult to 
transform query expressions into alter¬ 
native equivalent forms. 

This problem has been addressed in 
the EXODUS project (see reference 10). 
Here, the optimizer is extended after be¬ 
ing supplied with transformation rules to 
cover new data-model features. These 

continued 
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rules transform query trees with opera¬ 
tions for internal nodes and stored data 
for leaf nodes into equivalent query 
plans. A plan is also a tree with lower- 
level access routines as internal nodes 
and sequential data sets as leaf nodes. 

Encapsulation of implementations by 
abstract types presents another problem 
for query optimization in object-oriented 
databases. Even if you could produce 
transformed versions of queries, you 
must be able to determine the relative 
costs of processing these query expres¬ 
sions. Processing costs are typically de¬ 
pendent on the underlying storage struc¬ 
tures for the objects and their aggregates, 
which might be difficult to determine 
from the implementation of the methods. 

For example, If a given set S is imple¬ 
mented by a B-tree on some attribute A, 
then retrievals over S on attribute A will 
likely be relatively inexpensive. Know¬ 
ing about the existence of such storage 
structures seems at first to be a violation 
of encapsulation. 

Encapsulation is a principle of good 
software structuring that is important to 
preserve between application-level mod¬ 
ules. The query optimizer is a trusted 
component of the database system; it can 
look inside an abstract data type and de¬ 
termine the implementation. There is 
still a question about how this can be ef¬ 
fectively managed if the implementation 
can be based on other types. Graefe and 
Mater (see reference 11) have suggested 
a technique, called revelation , by which 
an abstract data type can reveal to the op¬ 
timizer details about its implementation. 
This revealed behavior is given as ex¬ 
pressions that are equivalent to pieces of 
the query in terms of the lower-level im¬ 
plementation types. 

Transactions 

To preserve the correctness of the data¬ 
base in the face of concurrently execut¬ 
ing processes, database systems define 
an atomic transactions concept. Transac¬ 
tions are units of work that, when al¬ 
lowed to proceed concurrently, are guar¬ 
anteed to produce results that are 
equivalent to the results produced by 
serial execution. Any interleaving of op¬ 
erations that preserves this property is 
considered serializable. 

Many implementations have been pro¬ 
posed that guarantee serializable execu¬ 
tions. Most are based on read/write se¬ 
mantics. That is, the reads and writes on 
a data item X are both defined to conflict 
with other writes on X. The data man¬ 
ager then decides when to schedule a 
read or write so that serial izability is 
maintained. 




Old application 

-"^Repository 





New application 

Object-oriented 

database 






{^Repository 2) 


An object-oriented database 
uses abstraction to ensure 
interoperability between older 
applications and newer ones. Older 
applications access their data repository 
as before. Newer applications take 
advantage of the abstraction 
mechanisms provided by the object- 
oriented database to access both old- 
style and newer repositories. 


Object-oriented databases present an 
opportunity to improve on more tradi¬ 
tional approaches. In the object-oriented 
approach, the database system knows 
more about the operations being per¬ 
formed. They are not simply reads or 
writes, but rather have more semantics. 
For example, for a queue data type, you 
would have operators like enque and de¬ 
que. From one point of view, these can 
be considered a write and a read, respec¬ 
tively, but if you take the special seman¬ 
tics of these operators into account, you 
can achieve a higher degree of concur¬ 
rency. 

Suppose you have a queue object Q 
and two transactions, T1 and T2, If T1 
has done an enque on Q, then T2 would 
be prevented from doing a deque on Q by 
common read/write semantics until T1 
has committed. However, if you notice 
that, for nonempty queues, these two op¬ 
erations do not affect each other's re¬ 
sults, you can allow them to proceed 
without conflict. 

For cooperative applications like those 
seen in design environments, the notion 
of serial izability is too strong a correct¬ 
ness criterion. Designers interact with 
many of the objects in their environment 
by using graphics-oriented editors. If you 
consider a session with an editor (or 
group of editors) as a transaction, serial- 
izability gets in the way. Designers do 
not serialize. Instead, they share infor¬ 
mation in incomplete states with each 
other. 

Furthermore, a single transaction T 
might touch objects that are connected 


through complex integrity constraints 
with a large number of other objects. If T 
is to check and adjust the state of these 
objects so that they remain consistent, 
then T must acquire locks (read and/or 
write) on all of them. This reduces the 
amount of concurrency possible between 
long design transactions. Researchers 
are beginning to propose schemes to 
allow users to customize the correctness 
criteria that the system imposes. 

Distributed Objects 

When supporting a network of design 
workstations, you must confront the ad¬ 
ditional problems presented by a distrib¬ 
uted database environment. To simplify 
programming and preserve data inde¬ 
pendence, distributed databases strive 
for transparent distribution. You should 
be able to name the data the same way 
you would in centralized databases. The 
system is responsible for locating the re¬ 
quired data items and updating them 
atomically. You only have to worry about 
logical issues. As the data is redistrib¬ 
uted throughout the network, the pro¬ 
grams remain invariant—the system gen¬ 
erates new optimizations for processing 
queries that require data from different 
sites, depending on the current locations 
of the data. 

In an object-oriented database, pro¬ 
grams (more correctly, methods or oper¬ 
ations) are often viewed as objects and 
thus can be moved around the distributed 
database just like any other object. When 
performing a computation or processing 
a query, the system has the choice of 
moving the data to the programs, or the 
programs to the data. When executing a 
method M on a very large object X, it's 
often more reasonable to move the meth¬ 
od to the machine on which X resides. 

You can also use caching strategies in 
a distributed system. As objects move 
from machine to machine, retaining 
local copies for some period of time can 
often shorten subsequent retrievals. 

If object placement is not done care¬ 
fully, the interpretive nature of distrib¬ 
uted object-oriented systems can create 
acute performance problems. Late bind¬ 
ing of method names to method bodies 
requires looking at several objects to de¬ 
termine what code needs to run. Mini¬ 
mizing communications by careful ob¬ 
ject placement and by using an intelligent 
planner makes a huge difference in the 
performance of a distributed object-ori¬ 
ented database. The planner determines 
the order of operations, the machines 
that perform them, and the location that 
receives the result, 

continued 
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Networks made up of heterogeneous 
systems are a problem in a distributed en- 
vironment because there is little control 
over the characteristics of the participat¬ 
ing systems, yet these systems must work 
together. This heterogeneity can take 
several forms based on differences in the 
underlying data formats of the participat¬ 
ing tools and systems, in the languages 
used for developing applications, and in 
how designers need to share information. 

The abstraction mechanisms of object- 
oriented systems can be used to build 
bridges to existing data repositories, 
which become the implementation vehi¬ 
cle for new abstract types. The represen¬ 
tation for this new type would be some 
data structure that the foreign data repos¬ 
itory supports. Whenever a method of 
this new type is invoked, the method 
code would make a call to this repository 
to access the external representation. An 
old application would access and update 
persistent data the same way it always 
has, but a new application would access it 
through abstract types that are defined in 
the object-oriented schema (see figure). 
Although this might be somewhat slow, 
the ability to access data across different 
storage systems is often a requirement. 

Other Features 

The literature on object-oriented data¬ 
bases often discusses features that are not 
required to achieve true object orienta¬ 
tion but are useful to a database system 
for CAD applications. These include ver¬ 
sion control, complex objects, and long 
(and cooperative) transactions. They ap¬ 
pear in this context more for their appli¬ 
cability to design environments than to 
any inherent object-oriented nature, 

A version management facility within 
an object-oriented database lets you look 
at an object as a set of snapshots over 
time. There are several concerns with 
implementing version management, 
however. One is the basic structure of a 
set of versions, A database must be able 
to handle situations where two or more 
processes propose to update the same ob¬ 
ject, One solution is to branch the ver¬ 
sions, especially when these competing 
versions conflict on some basic assump¬ 
tions. Additionally, you may want to pro¬ 
vide a mechanism whereby branching 
versions can merge. 

Another set of questions concerns how 
you reference the members of an object- 
version set. One method is to reference 
them statically by version number. An¬ 
other is a dynamic mechanism that uses a 
function to return a specific version. 
This function might return different ver¬ 
sions at different times. 


Complex objects model objects that 
are built out of other objects. The crux of 
a complex-object facility is the semantics 
of the part_o£ relationship; that is, the 
relationship between the constituent ob¬ 
jects and the complex object. Work in 
this area is concerned with allowing the 
database system to ascribe additional be¬ 
havior to the part_of relationship that 
affects the behavior of other operations. 
For example, when an object is deleted, 
you want the objects that are contained 
(i,e,, related by the part_of relation¬ 
ship) by it to be deleted also. For more 
detail on optimizing access to complex 
objects, see reference 12. 

Non-first-normal-form relations ad¬ 
dress the problem of expressing complex 
objects with components that can be 
structured objects. They extend the con¬ 
ventional relational model by allowing 
the value of an attribute to be a record, a 
vector, or another relation. 

The Sum of the Argument 

Object-oriented databases are designed 
to meet the data-handling needs of com¬ 
plex design applications. While the data- 
modeling facilities of these systems re¬ 
semble object-oriented programming 
languages, the database systems embed 
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persistence, concurrency control, recov¬ 
ery, consistency management, and a 
query language. 

In addition, object-oriented databases 
might design the data model somewhat 
differently from their language counter¬ 
parts to effectively support database fea¬ 
tures. An example of this is the way the 
model incorporates aggregates (i.e., 
sets) into the system. Sets form the basis 
for efficient queries. 

The history of database management 
is filled with proposals for competing 
data models. Each model has its own set 
of strengths and weaknesses. The object¬ 
or iented approach can unify some of 
these dissimilar approaches by providing 
a model that is based on abstraction, and 
that allows type designers to use what¬ 
ever technique best suits their applica¬ 
tions as an implementation of basic func¬ 
tionality. Although many research 
questions remain unanswered, the ob¬ 
ject-oriented data model holds the prom¬ 
ise of providing advanced data handling 
for today’s increasingly complex appli¬ 
cation environments. ■ 
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vice drivers. 

5B47G2-7 Pub. Pr.. $22.95 

EG A/VGA: A Programmer's Refer¬ 
ence Guide By B D. Kliewer 269 
pp., Ulus., softbound. All fhe practical 
guidelines are right here for learning 
the ins and outs of the Enhanced 
Graphics Adaptor—one of ihe mosi 
popular PC add-on boards avail¬ 
able—and ils PS/2 counterpart, the 
Video Graphics Array. It's filled with 
innovative programming techniques 
tips for working around the bugs in 
the BIOS and EGA VGA BIOS 
calls not available elsewhere 
350 992 Pub. Pr.. $29 95 


ARTIFICIAL INTELLIGENCE 
USING C: The C Programmer’s 
Guide to AI Techniques. By H. 

Schildt. 412 pp , 37 Ulus., softbound. 
This hands-on guide shows you how 
to create your own AI applications and 
systems using C After an introduc¬ 
tory overview it provides coverage of 
expert systems, logic, natural lan¬ 
guage processing, machine learning, 
pattern recognition, and more, with 
ready-to-run programs illustrating 
each topic. 

BS1255-0 Pub, Pr„ $21.95 


PROGRAMMING USING THE C 
LANGUAGE. Sy R.C. Hutchison and 
S B Just. 519 pp, iltus. Whether you 
want to understand programs m C 
written by others, or write better C 
programs of your own. this practical, 
authoritative book gives you the tools 
and guidance you need. Coverage 
includes program organization, sort¬ 
ing algorithms, recursion, linked lists, 
and more - with many sample pro¬ 
grams. 

315/4IB Pub. Pr . $29,95 


HARD DISK MANAGEMENT with 
MS-DOS and PC-DOS By D 
Gookin and A Townsend 307 pp., 
iltus. Shows you how to make the best 
use of your hard disk for all types of 
programs, wilh an emphasis on orga¬ 
nization, data security, and enhancing 
performance Easy enough for 
novices, yel sophisticated enough tor 
power users, it's packed wilh helpful 
hints, proven shortcuts, and clear 
explanations, 

583954-7 Pub, Pr..$27 95 


ADVANCED GRAPHICS IN C: Pro¬ 
gramming and Techniques. By 

N. Johnson. 430 pp., iltus , soft- 
bound. Now C programmers can 
write crisp graphics programs tor the 
IBM-PC using the IBM EGA (En¬ 
hanced Graphics Adaptor) or the 
AT&T Image Capture Board (ICB). In¬ 
cludes GRAPH IQ, a complete C 
graphics toolkit 

801257-7 Pub. Pr., $22.95 


ADVANCED SQ386 PROGRAM¬ 
MING TECHNIQUES. By J.L. Turley. 
509pp, itlus.. softbound. Offering ad¬ 
vanced techniques for serious pro¬ 
grammers. this hands-on-guide 
covers advanced memory segmenta¬ 
tion, the internal four-level protection 
hierarchy, multitasking, demand pag¬ 
ing, system security, 8086 00106/ 
00286 emulation, and intertask com¬ 
munication 

881342-5 Pub Pr . $22.95 


DATABASE SYSTEM CONCEPTS. 

By H E Korth and A. Silberschalz. 
546 pp.. Ulus . From fundamental con¬ 
cepts to advanced problem solving, 
this book provides a dear under¬ 
standing of the design and use of 
database systems. Also demon¬ 
strates the best ways to protect data 
from unauthorized access and mali¬ 
cious or accidental alteration or de¬ 
struction 

447/527 Pub. Pr , $44.95 


TRICKS OF THE UNIX MASTERS 

Sy R.G Sage. pp. illus. Many of 
UNIX's most interesting features have 
virtually been kept secret from users 
until now! This master guide goes 
beyond fhe basics to show you the 
shortcuts, tools, tips, and tricks it 
could take years to discover on your 
own. 

584637-3 Pub, PL, $22.95 











SADT: Structured Analysis and 
Design Technique. By D. Marca 
and C, McGowan 

402/353 Pub. Pr., $49.95 

{Counts as 2 ol your 3 books) 

PROGRAMMING WITH TURBO 
PASCAL. By D. Carroll. 

852908-5 Pub. Pr., $39 95 


HIGH-SPEED ANIMATION & SIM¬ 
ULATION FOE MICROCOMPU¬ 
TERS. By L. Adams. 

583855-9 Pub. Pr, $20 95 


PROGRAM TRANSLATION FUNDA¬ 
MENTALS: Methods and Issues. 

By P. Calingaert. 

584509-X Pub Pr., $36.95 

HOW TO BE A SUCCESSFUL COM¬ 
PUTER CONSULTANT. By A R 

Simon. 

572/968 Pub. Pt., $24.95 


UNDERSTANDING & USING dBASE 
UT PLUS. By R Krumm. 

583940-7 Pub. Pr, $22.95 


32-BIT MICROPROCESSORS. Edited 
by H J. Mitchell. 

425/85X Pub. Pr, $48,50 

80fl6/&0fl8/802B6 ASSEMBLY LAN¬ 
GUAGE, Revised A Expanded. By 
LJ. Scanlon, 

584839-2 PUb. Pr , $21.95 


NETWORKING SOFTWARE. By 

C, B Ungaro, 

606969-9 Pub, Pt.. $39.95 


THE DATABASE EXPERT'S GUIDE 

TO SQL. By F Lusardi, 

390/061 Pub, Pr„ $39,95 


PRINCIPLES OF ARTIFICIAL INTEL¬ 
LIGENCE AND EXPERT SYSTEMS 
DEVELOPMENT. By D,W. Ralston. 
536/147 Pub. Pr., $44.95 


APPLYING TURBO PASCAL LI¬ 
BRARY UNITS. By N. Shammas. 
584791-4 Pub. Pr, $22 95 

DATA STRUCTURES USING PAS¬ 
CAL, 2nd Ed. By A. M. Tenenbaum & 
M. J. Augenstein. 

583738-2 Pub. Pr., $46.00 


MICROCOMPUTER LAMS: Network 
Design and Implementation. By 

M.F HordeskL 

584580-6 Pu b. Pr,, $28,95 

OPERATING SYSTEMS By M, 

Milenkovic. 

419/205 Pub, Pr., $42 95 


IBM* PS/2* TECHNICAL GUIDE. By 

C,M Halliday & J.A. Shields 
584831-7 Pub. Pr., $24.95 



Any 3 books for $1.00 each... if you Join now 
and agree to purchase two more books—at 
handsome discounts—during your first 
year of membership. 


123: THE COMPLETE REFERENCE. 

By M. Campbell. 

631005-1 Pub Pr . $22.95 


PROGRAMMING IN C, Revised Ed. 

By S-G. Kochan 

584701-9 Pub. Pr., $24.95 


QUICK C PROGRAMMING FOR 
THE IBM. By C Townsend. 
584659-4 Pub. Pr.. $22 95 


STRUCTURED PROGRAMMING IN 
ASSEMBLY LANGUAGE FOR THE 

IBM PC. By W. C. Runnion. 
584827-9 Pub. Pr.. $43.25 


TELECOMMUNICATIONS AND 
DATA COMMUNICATIONS FACT- 
BOOK. By J Abbatiello and ft. Sarch. 
606965-6 Pub. Pr„ $44,95 


DATA TYPES AND DATA STRUC¬ 
TURES- By J. J. Martin. 

583689-0 Pub, Pr., $45.00 


WORDPERFECT THE COMPLETE 
REFERENCE, By K. Acerson 
881312-3 PUb. Pr, $27.95 


TROUBLESHOOTING AND REPAIR¬ 
ING THE NEW PERSONAL COM¬ 
PUTERS. By A, Margolis, 

583871-0 Pub. PT„ $18.95 


i-New! BYTE LARGE SYSTEMS Books 


MASTERING TURBO PASCAL 4,0, 
2nd. Ed. By T Swan. 

584762-0 Pub. Pr, $22.95 


DESIGNING USER INTERFACES 
FOR SOFTWARE. By J.S. Dumas. 
584641-1 Pub Pr., $31.00 


68000 ASSEMBLY LANGUAGE 
PROGRAMMING, 2nd Ed. By L 

Levenlhal: D. Hawkins; G. Kane & W. 
Cramer 

583817-6 Pub. Pr, $28.95 


C CHEST AND OTHER C TREA¬ 
SURES FROM DR. DOBB S JOUR¬ 
NAL, Edited by A. Holub 
584807-4 Pub. Pr.. $24.95 


HARD DISK MANAGEMENT IN THE 
PC & MS-DOS ENVIRONMENT. By 

T Sheldon. 

565/562 Pub, Pr., $24,95 


FILE ORGANIZATION FOR DATA¬ 
BASE DESIGN, By G. Wiederhold. 
701 334 Pub. Pr , $42 95 


USING TURBO C, By H. Schildt. 
881279-8 Pub- Pr , $19 95 



IBM MAINFRAMES: Architecture 
and Design, By N.$. Prasad, 331 
pp, Ulus. The only book that presents 
in one volume Ihe underlying design 
concepts and implementation details 
of the full range of IBM machines. In¬ 
cludes the latest developments in 370 
architecture ... the 3090, 308X. 
9370,438X. and 3033 . DASD. and 

more. 

506.868 Pub. Pr.. $39.95 



DEC NETWORKS AND ARCHITEC¬ 
TURES. By C Malamud. 472 ppitlus . 
Covers the full range of DEC products 
and shows how to combine DEC 
computers with other architectures. 
Explores DNA, DEC net, interconnec- 
tivtly with SNA. UNIX, and OSI, X 
windows. Postscript, graphics pro¬ 
tocols, and more 

398. 224 Pub, FT.. $39 95 


Here’s how BYTE Book Club® works to serve you: 


* Important information , . . we make it easy to get! Today, professionals 
who perform best are those who are best informed For reliable, hands-on 
information, turn to the Byte Book Club Every 3 or 4 weeks (12-15 times a 
year), members receive the Club Bulletin offering more than 30 books - the 
best, newest, most Important books from all publishers. 

* Dependable service . . . we re here to help! Whether you want informa¬ 
tion about a book or have a question about your membership, just call us toll- 
free or drop us a line. To get only the books you want, make your choice on the 
Reply Card and return it by the dale specified. If you want the Main Selection, 
do nothing - it will be sent to you automatically, (A small shipping and handling 
charge is added to each shipment.) 

* Club convenience ... we do the work! You get a wide choice of books that 


simply cannot be matched by any bookstore. And all your books are conve¬ 
niently delivered right to your door. You also get 10 full days to decide whether 
you want the Main Selection. [If the Club Bulletin ever comes late and you 
receive a Main Selection you don’t want, return it for credit at our expense.} 

* Substantial savings . . . and a bonus program loo! You enjoy substan¬ 
tial discounts-up to 40%!-on every book you buy. Plus, you're automatically 
eligible for our Bonus Book Plan which allows you savings up to 70% on a wide 
selection of books. 

• Easy membership terms . . It’s worthwhile to belong! Your only 

obligation is to purchase 2 more books - at handsome discounts - during the 
next 12 months, after which you enjoy the benefits of membership with no 
further obligation. You or the Club may cancel membership anytime thereafter. 


Fill out the card and mail today! H the card Is missing, write to: 

BYTE Book Club, 9 P.O. Box 582, Hightstown, Hew Jersey 08520-9959 
For faster service In enrolling, call 1 -800-2-MCGRAW 


F39826 












HO ADDED CHARGE OH CREDIT CARDS 


FOR COMPUTER & ACCESSORIES 

CALL TOLL FREE: 1-800-882-2802 

FOR FAX, TYPEWRITERS & DICTATION EQUIPT. 

CALL TOLL FREE: 1-800-223-7323 

\ PHOTO & SUPPLYCORP. IN N.Y. STATE CALL: 1-212.947-5290 

HOURS; Mon. Tru. Thurs. SAM Till 6PM, Fri. SAM Till 2:00PM, Sun. 9:30AM Till 5PM, Closed On Sat. 


1 


WEXECUTIVE 


I 


I 


LAPTOPS DESKTOPS PRINTERS 





Equity L 

10MHz, 640K. 2-3.5 720K Drives 
Supertwtsl Backlit Display 
*/Free Laplkrtk 

1044.95 


Equity LT Herd Drive 1587.00 

SPARK by Datavue 

Spark.EL, 640K, 2l5 Drives l6l9-C0 
MOO Modem WDeiaview CALL 

MITSUBISHI 

236L W/2T.4 Drives 1379.30 

286L W/20MB Hard Drive Z35975 

286L W/4QMB Hard Drive 2888 75 

SHARP 

PC-1502 wrifHOK, 2-Floppy Drives & Backlll 
Monitor 094.75 

New | PC 4641 wf40MR H D 2390-75 

TOSHIBA {■old In Star* Only} 

T-ltHO CALL T-1JJ0QHB CALL 

NEW! T-16W. CALL 

NEW! T-S20D, CALL 

ZENITH 

164-T 1439.00 184-2 2093.00 

Supersporl 286 Model 20 «f2OM0 Hard 
DrlVS . . 2739.75 

266 W/4OM0. Hard Drive 3149,75 

NEC 

PRGSFEED 336 3997,00 

ULTHALlGKT 2MB 2399 75 

PRQ3PEED 506 w/4QMB CALL 

SANYO 

SLT-iS w/2 Drives 679.90 

BONDWELL 

Bondwell Laptop 260, tOMHz, 20MB Hard 
Drive wH2W Modem Rechargeable Bat¬ 
tery s Case 2149.00 


New! DESKPHO 2S6e, 12MHz, 1.2 Floppy 
Drive. 4CMS Hard Drive wfVGA 2349.00 
COMPAQ Portable 111 with 40MB Hard 
Drive 3349,00 



AST PREMIUM 286 

10 MHz, 512K, 1.2 Floppy Drive, 
Seagate 40MB Hard Drive {40tti3{ 

1569.75 


EPSON 



FX-1050 

9 Pin, Wide Carriage, 29C CPS 
Draft (tOcpi), SO CPS NLQ, Adva 
need Paper Handling Capabilities 

CALL 


HARDWARE 

intel 


SOFTWARE 


214.75 
369.99 

569.75 
72.99 

199J5 

155.75 

299.75 

315.75 
99.95 

523.75 
79 75 


NEW." AST BRAVO 286 0 MHz, 1.2 Flop¬ 
py, 40MB Hard Drive 1196,75 

EPSON 

EQUITY 1 + , 1-M0K Floppy Drive, I'SOMB 
Hard Drive CALL 

COMPATIBLES 

IBM-XT Compatible, 1-360 Floppy Drive, 
I 20MB Hard Drive 709.95 

IBM-AT Compatible, 12MH*. $12K, i z 
Floppy Drive, Seagate 40MB Hard Drive 
(26ms| 1154.75 

VENDEX Headslart III CALL 

Laptop Accessories 

WORLD PORT 2400 Modem/Fax454.75 
N*wr DICONIX 150 Plus Printer 329.75 
toe Case 57,95 


New LX-910 167.95 

LO-8SG CALL LQ 950 CALL 

LQ-1050 CALL LCF2550 929.75 

FX-650 CALL LO510 CALL 

PANASONIC 

KX-P 1161 17S.75 KX-P ItBI 214.75 
KX-P H24 324,00 

PANASONIC Laser Printer i3i9 00 

TOSHIBA (Sold In Store Only! 
NEW! Expresswriler 301 CALL 

NEC 

NEC 2200 307,95 NEC P520C493-95 
NEC P5300 649.95 

NEC LC-SM Poslscrtpi Laser 3099.00 

OKIDATA 

OKIDATA 320 339.00 

OKIDATA 393 1019.00 

OKIDATA Lasurlme 6 CALL 

STAR 

NX 1000 159.90 MXlCHXhC 189.00 

PRINTER SALE! 

CITIZEN Premiere 35 DalsywbisaW99.75 
CITIZEN MSP Prirtl&ra 
DICONIX 300 Narrow Primer 
NEW! H P Deskjei Plus 
H P Laser|«l H wFToner 
APPLE imagewriter It 


CALL 
439 75 
179.00 
359.95 


INTEL 60287-10 
INTEL 60367-20 
INTEL S03fl7-S3MHz 
NEWf Logitech Boa Mouse 
Logitech Scamnan UPS2 
DFi HS-3QQ0 Flos Scanner 
IQ Engmeerang Cartridge i 
MICROSOFT Mack 20 
MICROSOFT Mbuso 
PLUS 20MB Card 
TOSHIBA 3 W U 72 QK Qri™ w/Ri< 

Display Cards & Monitors 

PARADISE VGA Plus QEM 223.95 
PARADISE Original VGA + 15 259.99 

PARADISE VGA Professional 
VEGA V-Ram VGA 25SK 
New I HERCULES VGA Card 
MAGNAVOX VGA Mortlldf 052 
NEW! NEC Multisync IIA Monitor. 496.75 
NEC Multisync 30 559.00 

SEIKO 1430 Monitor 549,75 

SONY 1502 Monitor w/Sland 633.50 
IBM 6512 Monitor 4449.95 

ModemsfFax Cards 

Newr HAYES Personal Modem 129.7$ 
EVE REX 24000 Modem CALL 

Zoom 2400 Entomai Modem 117.75 
SiERRA l,Migun 1 [ Pocket Modem 105,90 
US Robotics 9600 679.75 

QUADRAM Jl Fax Internal 4600 194 75 
COMPLETE PC 9600 Fax 415.75 

PRINTER RIBBONS 

OKIDATA 292 Ribbon 5.49 

EPSON OngrtHl EX-0OCW1OOO Cdtort3.99 
NEC P?rP3 Ribbon 4-59 

DISKETTES 


224.95 

56.75 

42.99 
.119.75 

235.00 

194.79 

43.99 

53.75 

124.95 
294.75 

CALL 


CALL 


u 

349.75 



089.90 

FUJI MF2/OD Rainbow ^ 

10.49 

CALL 

FUJI MF2 HD 

26.49 

439.00 

MAXELL Diskette 

CALL 


WORDPERFECT . . . 

KO-PItol 1/Wbrd Perfect 
AVERY List S Mail Plus. 

NEW! SAMNA AMI 
NOTA BENE SO. 

WORDSTAR Pro 5 5 
GRAMMATIK III 
SAXON Crossflla 
GO SCRIPT by LASER Go 
ADOBE Illustrator 
BFTSHEAM Font Si . 

SOFTCRAFT Font Sotulmn Pack . 354.75 
Newt PER- FORM Designer 157.75 

COREL Draw 275-75 

XEROX Presents 295.75 

ALDUS Pacemaker . 445.09 

HARVARD Graphics. 255.75 

COMPUTER Support Arcs & LaflersCALL 
PFS Frrel Publisher . 72.75 

NEW! LUCID 3D 59.00 

IMPRESS 79.95 

New! LOTUS 1-2-3 3,0 339-75 

LOTUS Agenda 247.75 

SVMANAC Grandview 173-75 

QU 205.75 

ASK Sam 165.00 

D' Base IV . . CALL 

FOX BASE Plus 167,75 

PARADOX 3,0 430.75 

FRAMEWORK III 399-M 

New! INTUIT Quicken 3,0 35-95 

REAL World 4 in t 149.75 

DAC Easy Accounting 3 0 57.00 

ONE Wriie Plus 84,75 

WEALTH Bulkterby Realrty 139,75 

PROCQM Plus 42,95 

NOLO Will Maker 30.95 

BACK 1! by Gazelle 58.75 

FASTBACK Plus 99-75 

SPINRRE 44,75 

3S6 MAX 54.7$ 

NORTON Advanced Ultimas 79.75 

MICROSOFT Quick C W/Assembler 133.75 
BORLAND Turbo C Prp .157,00 

DESKVIEW 75.00 

FAST by Future Computer 67,75 

SUPER PC KWik 48,75 

TURBO EMS by Lantana 51.75 

HYPERPAD by BrigMhall 58.75 

CHESSMASTER 2IDO 29.95 

SIERRA Space Quesl III 33.75 


I 


I 


I 


I 


I 


I 


I 


FAX MACHINES 

|PANAFA) 



TYPEWRITERS 

& Word Processors 

1 


Dictation 

Equipment 


UF 135 CALL UF-HO CALL i 

UP-145 CALL UF-150 IN STOCK 

UF-250 IN STOCK UF26G IN STOCK 

SHARP 

FQ'220 CALL FO 300 CALL 

F 0-330 CALL FO-420 CALL 

FO-^O.CALL FO-7Q0 CALL 


MITH 

ORON 


Canon 

FAXPHONE 




COPIERS 

Canon 

ft nsnMt. coftefls YW .mll 

SIX 


TELEPHONES 


FaxPhonp 

6 CALL 

FanPhnne 15 CALL 

FanPhorva 20 CALL 

FanFhone 25 CALL 

FAX 225. 

CALL 

FAX 270 

CALL 

FAX 350 

CALL 

FAX 450 

CALL 

FAX 630. 

CALL 

FAX 705 

CALL 


RICOH 


FAX-2SE 

CALL 

FAX 35 

CALL 

FAX-6&E 

CALL 

FAX-75E 

CALL 


MURATA 


M-900 

CALL 

M 1200 

529.90 

M 1400 

CALL 

M-1000 

629 90 

M-ieoo 



CALL 

PANASONIC 


KX-F 90. 

CALL 

KX-F TOO 

CALL 

KX-F 120 

CALL 

KX-F 220 

CALL 

KX-F 320 



CALL 


WORD PROCESSORS 

PWP-2CXM CALL PWP-30M CALL 

PWP-5D00 CALL PWP100C CALL 

PWP-70OOLT Laptop CALL 

TYPEWRITERS 

XL -1500 CALL XL-46QD CALL 

XD-5600 CALL XD 7500 CALL 

WP ft Typer writer Access. 

PWP Slan-Hite Kit 39.95 

Typrwriler Slart Rito Kit 39.95 

Pnnlwbeels oa. 10.95 

Multi strike Film Dz, 74.95 

Correctable Film Os. 34.95 

Lilt-Off Correclmg Casselle Oi. 44,95 

Covar-Uf) Corrocung Casselle Da. 46.95 

Dala-Dlsks Dz. 34.95 

Corona Calc 44.95 

Shoe! Foedar lfPWP-5000 139.90 


OLYMPUS Pearlcerder 

L-200 1 2590 S9C7 35.90 

S-911 59.90 S-930 99.90 

T 1010 fransenbar 169.90 

S-BD4 119.95 S-811 CALL 

T-100 CALL T-2020 CALL 

PANASONIC 


PC-3 II 359.&0TC 5 N 459 90 
PC-5L II Legal Size 639.90 

PCS CALL FC6RE 859,90 

N EW I PC-7 Zoom Cbprtt CALL 

Black Cartridges. 79.96 

8'/? x 11 Paper [5000 sheelst 49.50 


CALCULATORS 


TOSHIBA Price 

33DD 749.90 370D . 

Model 301 DO. 

BROTHER 

FAX 200 ... 

FAX £10 wl Answering Machine 

FAX PAPER 

8t4"K9fl- 49.95 Stt'ilW' 

FAX Cleaning Kil 


KX WIOOO Word Processor CALL 
KX-W1500 Word ProcHSQr. IN STOCK 
KX-W1510 WP w/Shaetfeedar CALL 
KX-R430 CALL KX-R440 CALL 
KX-ftSQO Word Prbcassar TypewnlerCALL 
Accessorlea CALL 


Lr rnfcA, « ,r 

orocnef 


59.90 

74.95 

29.95 


WP-60 Word Processor 
WF-75 Word Processor 
WP 00 Word Proowsor 
AX-26 CALL AX-20 


CALL 

CALL 

CALL 

CALL 

CALL 


RN-15 

119,90 

RN-36 

179.90 

RN-B9 

79.90 

RUMOSD. 

29.90 

RN-106D 

34.95 

RN-11SD 

39.90 

RN-12S 

69. M 

RH-90Q. 

179.90 

RR970 

249 90 

RH-990 

279.90 


SANYO 


THC^IOO 

CALL 

TROS6BO 

79.90 

TRC25&0 



149.90 

TRO5200 

229 90 

THC-5020 

1 79.90 

THC-4300 

227.90 

TRC-4030 

176 90 

TRC-S000A 227.90 

TRC-8CilOA 

165.90 

TRC-8700 

239.90 

TR&0O7O . 

185.90 

TR&S100 

239.90 

IRC-9010 

199.90 


SONY 


MT 00B 

219,90 

M-740 

35.90 

M-750V 

49.90 

TCMMQOEV 369.90 

BM 12 

CALL 

BM-17 . 

CALL 

HM-560 

CALL 

BI-500 

CALL 

BM-75 

CALL 

BM-60 

CALL 

BMTI5T 

CALL 

BM-02D. 

CALL 


NORELCO 


585 .. . 

99.90 

592 . 

11990 

NT-1 la 

134.95 

NT-V 

199.95 

NT-VI 

219.90 

NT-VH 

247.90 

MC-III 

104.95 

MC-IV 

199,93 

2595 



119.90 

205 . 

287.90 

505 . 

319.90 

510. . 

399.90 

60 5... . 

629.90 

MC-3000 

299.90 

MCM000 . 

379.90 

2505 

399.90 

2S10 . 

334.95 


& DATABANKS 

Wam HEWLETT 
ir£i PACKARD 

HP-10B Business 36.45 

HP-12C Financial 59.98 

HP-14B Business 55.90 

HP-17B Busrnoas. 75.90 

HP-19B Business Consullanl 11 125.90 

HP-2DS Scientilic 36.90 

HP-223 Algebraic Scientific 43.90 

HP-273 Scientilic. 74.95 

HP-233 Advanced Scientific 162 90 

HP-325 HPN Scientific 52,95 

HP-41CV 119.90 HP,41CX 169 96 
HP-42S RPN Scienllflo 88.90 

HP infrared Prlntor 


Feature Telephones 
KX-T 2335 32-90 KXT 2305 55.90 

Mull I-Line Phones 

KXT 3122 56-90 KX-T 3145 67 90 

KX-1 3155 76.90 KXT 3l70 139.90 

INTEGRATED PHONES 
KXT 2385 62.90 KX T 2630 105.90 

KX-T 2429 1 35.90 KX-T 2430 tOI.90 

VA-0045 149.90 

Answering Machines Specials 
KXT 1412 69.90 KX-T 14TB 69.90 

KXT 1423 65-90 KX-T 1424 09.90 

KXT 142? LCD vtfTInw Announced.90 
KXT 1500 59,90 KX-T 1720 109.90 

CORDLESS PHONES 
KXT 3000 IT9.90 KX T 3807 59.90 

KXT 3623 70.90 KX T 3824 Hfl.90 

KXT 3632 93.90 KX-T 3660 125.90 

KX-T 3900 vrt2-Keypads 123.90 

KX-T 4200 uVAngwenng Machine 145,90 

freedom Phone 


i 


i 


i 


mil 


ORGANISER ll-XP 196.90 

SHARP 

OZ-7O0O WJZAftD IN STOCK 

WIZARD Adces&fiaa. . CALL 

EL 6230 Auld Dialer 39.90 

EL-B2SQH Dial Master 53.90 

CASIO 

SFTO00 32K Digital Diary 59.90 

SF-7000 3ZK D^ltai Dtaryl 79,90 

SF-7500 B,O.S,S, 64K DkgritHl Diaryl89.90 
SF-flflOO B.O.5.S. 64 K Digital Dlaryl 99,90 
FC-1000 Financial Consultant ..CALL 


FF-T700 Cordless Top Baled -109.90 

Business Key Systems 

PANASONIC 

2 Line Integrated Intercom System 
VA-9200 System (1-9210. 2-9230)369.90 
VA-9210 Elecrronic ConUtfter 124.90 
VA-9230 2 Line' pbone wiSpeaker 124,90 
VA-514 4-Line System 
VA-61410 Kay Service Urnt CALL 
VA 01421 Pborw wySoaakerptKMio CALL 
VA-01422 Speaksrpharw w/LCD. CALL 
VA-61423 Speakerphone w/BLF CALL 
VA-208 2-Llna Syatem 
VA-2Q610 Key System U nit CALL 

VA-20621 Phprve Speaker CALL 
KX-T010 6-Llne System 
KX-TStGlQ Comrol Unit CALL 

KX-Tfll 620 Phorw wfSpeaker CALL 
KX-TB1630 Speakerphone wiLCD CALL 
FREEDOM PHONE 
FS-246 6-lme Service Unit CALL 

FS-BOO Sastc Slation CALL 

FS-900 Executive Stahon CALL 


I 


I 


I 


I 


VISA, MASTERCARD, AMERICAN EXPRESS, OPTIMA & DISCOVER CARDS ACCEPTED 

QUH GUARANTEE: Dstoctive goods will bo replaced or repaired If resumed wlltun 10 Days In original packing, mint conctlHen, blank warranty card, detailed leller o! explanation & copy of Invoice. No relurm prrvitege on software 
11 tound detective Wa win advise customer Kow to consult menulacturar for warrantee service. For Customer Service: Please Call {212) 947-5295 Not Responsible tor typographical errors We reserve the hgh! to limit quentiitos 
TO ORDER by MAIL: Please send money twd&r or cartilired checfc lor UPS shipment on most items. Personal chock delays your order by 15 days 
Shipping A Handling: Handling Charge; 296 plus 5.95. Shipping Charge, 0.65 per lb. Estimate minimum shipping 5.95. Total charge at time o! order Shipping A Handling charges are not relundeble 

INQUIRE aboul NEXT DA ¥ AIR or 2nd DAY AIR Shipment. N.Y. Stele Residents add TAX. 


I 


(£ EXECUTIVE 


PHOTO & SUPPLY COUP, 


MAIL ORDER; Dapt BY, 120 West 31 si Street, M.Y.,H,Y. 10001 (Tel* 1-212-947-5290> 

MANHATTAN STORE: 120 West 31 *t. Street, N.Y„|LY, lOOOl (T*l- 1-212-564-3502} 

SCARS DALE* MY STORE: 455 Central Av*. (Scaradale Plasa) SC ARSD A LE, N* Y. 10538 {TeU 1-914-723-1331) 

Circle I OS on Reader Service Card 


tf. Y C. Consumer Affairs License Humber; 800 f 93 
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IN DEPTH 


DATABASE TRENDS 


The Data File 


Desktop publishing may be the rage * and 
multimedia presentations the 'next big thing, " 
but no single software system is more 
important to a business than a reliable DBMS. 
Listed below is a sampling of the most 
powerful database systems available for 
personal computers. With few exceptions, 
the products listed adhere (to some degree) 
to the relational data model. They all provide 
you with a means to get a handle on your 
data. Items are arranged alphabetically by 
company name. 

Acius. Inc. 

20300 Stevens Creek Blvd. 

Cupertino, CA 95014 
<408)252-4444 

4th Dimension... .. 5695 

Multiuser, customizable relational database 
for the Macintosh. 

Inquiry USE 


Advanced Data Servers 
P.O. Box 4937 
Boise, ID 83711 
(208) 377-1906 

SQL Mach 1 .*..... . $23,950 

Hardware-based SQL database server with 4 
megabytes of RAM, a 320-megabyte hard disk 
drive, a 150-megabyte tape backup system, 
and many connection options. Supports 
multiple operating systems and LANs * 

Inquiry 1182, 


Aker 

19782 Mac Arthur Blvd,. 

Suite 305 

Irvine, CA 92715 

(800) 345-6244 

(714) 250-1718 in California 


PC Magic 

MS-DOS version.....*.£299 

Novell, 3Com. and IBM 

networks version.S699 


Fill-in-the-blanks database applications 
development system based on Novell s Btrieve. 

Inquiry 1183, 


Alpha Software Corp. 

30 B St. 

Burlington, MA 01803 
(617) 229-2924 

Alpha Four...... $549 

Menu-driven, fully relational database 
management and appli ca t ion s-de vela pm en t 
system for MS-DOS ; dBASE-file-compatible. 

Inquiry U84, 


American Databankers Corp. 

5295 Camerson Dr., 

Suite 107 

Buena Park, CA 90621 
(800) 323-7767 

Databoss.$399 

Multiuser database development system for 
MS-DOS machines. Generates Turbo C and 
Turbo Pascal code. 

Inquiry 1185, 


ASAP, Inc. 

1041 41st Ave., Suite E 
Santa Cruz, CA 95062 
(408) 476-3935 

Universal Base Six...$395 

MS-DOS stand-alone DBMS designed for 
personal applications. 

Inquiry 1186. 


Ashtoa-Tate Corp. 

20101 Hamilton Ave. 

Torrance, CA 90502 
(213) 329-8000 

dBASE III Plus....$695 

Programmable DBMS for large MS-DOS data 
management tasks ; can be used as a stand¬ 
alone or on a LAN. 

dBASE IV... ..$795 

Enhanced dBASE for MS-DOS and OS/2 with 
a faster, more powerful programming language 
and SQL emulation. 

SQL Server...£2495 

OS/2 LAN database server designed to act as 
the back end in a transaction-oriented t 
client/server environment. See Sybase. 

dBASE Mac..$495 

Macintosh version of dBASE. 

Inquiry 1187. 


Blyth Software, Inc. 

3655 Campus Dr. 

San Mateo, CA 94403 
(415) 571-0222 

Omnis 5 .$695 

Generates database applications for multiple 
users and a graphical user interface. Works as 
a stand-alone or on a LAN. Supports SQL 
and HyperCard. 

Inquiry 1188. 


Borland Internationa], Inc. 

1800 Green Hills Rd. 

Scotts Valley. CA 95066 
(408) 438-8400 

Paradox 3.0.....$725 

DBMS with a structured programming 
language, query-by- example , and fully 
integrated presentation graphics. 

Paradox 386...... $895 

Enhanced version of Paradox written to take 
advantage of the speed and addressing 
capabilities of the 80386. Use as a stand¬ 
alone or as a network server. 

Inquiry 1189. 


Caltex Software, Inc. 

3131 Turtle Creek Blvd,. Suite 11 
Dallas, TX 75219 
(214) 522-9840 
D The Data Language 

MS-DOS version...$795 

80286 and Novell version.$ 1295 

803 86 version ...$ 1595 

Unix System V version...$1995 

Advanced 4GL applications generator. 


Includes a full complement of development and 
data management tools. 

Inquiry 1190. 


Clarion Software 
150 East Sample Rd. 

Pompano Beach, FL 33064 
(800) 354-5444 

Clarion Professional Developer,.$695 

DBMS applications development environment 
for MS-DOS. Produces executable code ; no 
run-time system required. 

Inquiry 1191. 


Condor Computer Corp. 

1490 Eisenhower Place 
Ann Arbor, MI 48103 
(313) 971-8880 

Condor 3......$495 

Stand-alone MS-DOS database system 
designed for nonprogrammers. 

Inquiry 1192. 


DataBase International, Inc. 

7 Cambridge Dr. 

Trumbull, CT 06611 

(800) 243-5123 

(203) 374-8000 in Connecticut 


DataBase 4,0 

single-user version..... $700 

three-user version,..******.$750 

five-user version .......... $995 


Database development system for MS-DOS 
that uses menus and query-by-example to let 
nonprogrammers create applications. 
Supports stand-alone and LAN applications, 
and interfaces to graphics, cross-indexing, 
and imaging options, A developer package is 
also available. 

Inquiry 1193* 


Dome Software Corp. 

655 West CarmeJ Dr., 

Suite 151 

Carmel, IN 46032 
(317) 573-8100 

Dome.....$25,000 

Distributed database that ties Macintosh 
front ends with VAX hosts. Uses object-oriented 
development tools , 

Inquiry 1194. 


Fox Software, Inc. 

27493 Holiday Lane 
Ferrysburg, OH 43551 
(419) 874-0162 

FnxBASE + 

MS-DOS version ... **... $395 

80386 and LAN version ... £595 

Fox Base+Mac..£495 

Fox Base + Mac LAN server.S695 


dBASE-compatible DBMS with integrated 
compiler. Optional EoxGraph package 
available. 

Inquiry 1200* 


continued 
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Gupta Technologies, Inc, 

1040 Marsh Rd,. 

Suite 240 

Menlo Park. CA 94025 
(415) 321 -9500 
SQLBase Server 

single-user version .,. $ 1295 

multiuser version.,...... $2995 

Database server jhr MS-DOS and OS/2 that 
supports major LANs; includes SQLWindows. 
Options include SQLNet work for connecting 
SQLBase Server to DB2 and Library for 
Clipper that lets Clipper applications run 
against SQLBase Server, 

Inquiry 1195. 


Information Builders, Inc. 

1250 Broadway 
New York, NY 10001 

(212) 736-4433 

PC/Focus ......$1295 

4GL database language and development 
system* Provides modules for graphics, 
statistics, and spreadsheets and links to large 
systems. Supports SQL queries. For MS-DOS, 
OS/2. all LANs, MVS, VM, VMS. and Unix. 
Inquiry 1196. 


Informix Software, Inc. 

4100 Bohannon Dr. 

Menlo Park. CA 94025 
(415) 322-4100 

Informix-4GL Rapid Development 

System......from $1495 

Applications development system for MS-DOS 
and Unix based on 4CL technology. 

InformLx-SQL... .$795 

SQL-based DBMS features interactive 
queries, a report writer, and applications 
development tools, 

Inquiry 1197, 


InterSy stems 
I Memorial Dr. 

Cambridge. MA 02142 
(617)621-0600 

M/SQL.from $2900 

Combination MUMPS/SQL applications 
development system. For Sun SFARC stations, 

Inquiry 1198. 


Microrim, Inc. 

3925 159th Ave. NE 
Redmond, WA 98052 
(206) 885-2000 

R: base for DOS.. $725 

Menu-driven relational database system for 
one to three users. Supports Novell and 3Com 
networks. Options include a natural - 
language query generator, an extended report 
writer. programming interfaces t and utilities 
packages. 

R:base for OS/2.$895 

OS/2 version of R: base supports multiple 
sessions ♦ 

Compiler for R:base .. $895 

Advanced development version of Rthose. 

Runtime R:base 

MS-DOS... $250 

OS/2... $300 

Run-time system for R those applications. 

Inquiry 965, 


mdbs, Inc. 

P.O. Box 248 
Lafayette, IN 47902 
(800) 344-5832 

MDBS IV.....from $3900 

DBMS designed to implement on-line 
transaction processing applications. For MS- 
DOS. OS/2. LANs . VAX/VMS. Unix, and 
VM, 

KnowledgeMan/2. from $695 

Relational database incorporating 4GL and 
decision-support tools. For MS-DOS, OS/2, 
VAX/VMS. and LANs, 

Inquiry 966, 


Nantucket, Inc, 

12555 Jefferson Blvd. 

Los Angeles, CA 90066 

(213)3907923 

Clipper....$695 

dBASE-compatible compiler and applications 
development system for MS-DOS'. 

McMax.................,$295 

dBASE III Pius-compatible database system 
for the Mac , 

Inquiry 967, 


Novell 

122 East 1700 South 
Provo, UT 84601 
(800) 453-1267 

Btrieve 

MS-DOS version... $245 

DOS network, OS/2. Xenix, 

80286, and 80386 version...$595 

IBM PC network, multitasking 

add-on.. $345 

Provides record and file management 
capabilities to BASIC. C and Pascal programs. 

XQL. ”..$795 

Develops applications that access relational 
databases. Requires Btrieve. Versions available 
for MS-DOS and OS/2. 

NetWare SQL. ...$595 

Database server jbr Novell Networks 
Requires Btrieve. 

Inquiry 968, 


Odesta Corp, 

4084 Commercial Ave. 

Northbrook, IL 60062 
(312) 498 5615 

Double Helix (1.....$595 

icon -driven database for the Mac. Options 
available for multiple users and for use on VAX 
machines under VMS. 

Inquiry 969. 


Oracle Corp. 

20 Davis Dr. 

Belmont, CA 94002 
(800) 345-3267 

Oracle.from $1299 

SQL-based relational database system 
compatible with SQL/DS and DB2 from IBM. 
Supports LAN diem/server and distributed 
processing, Supports over 5/? different 
platforms, including MS-DOS, OS/2. Xenix, 
Macintosh, many Unix systems, MVS , VM, 
Primps, and Wang VS, 

Inquiry 977. 


Powerbase Systems, Inc. 

32100 Telegraph Rd. 

Birmingham. Ml 48010 
(313)540-2398 

PtmerBasc......$349 

Relational database designed for 
nonprogrammers. Supports stand-alone and 
networked MS-DOS applications. 

Inquiry 970, 


Precision, Inc. 

8404 Sterling St. r 
Suite A 

Irving, TX 75063 

(214) 929-4888 

Super Base 4.. .... S695 

Programmable DBMS with a graphical 
interface and the ability to manage text and 
graphics information. For Windows and 
GEM. 

SuperBase 2..... $295 

Nonprogrammable version of SuperBase 4. 

Inquiry 1199* 


Progress Software Corp. 

5 Oak Park 
Bedford, M A 01730 
(800) 327-8445 

(617) 247-4500 in Massachusetts 

Progress ..........from$1000 

4QL applications development system for 
database applications. Portable across Unix. 
Xenix. Ultrix , MS-DOS. VAX/VMS. and 
LANs, 

Inquiry 979, 


Raima Corp, 

3245 146th Place SE 
Bellevue, WA 98007 
(800) 327-2462 

db-Vista III... from $695 

Network model database system that uses 
relational access methods, Supported systems 
include MS-DOS . OS/2, Macintosh t 
Windows, Unix, BSD 4.2, Xenix, and 
VAX/VMS. 

Inquiry 971, 


Relational Technology, Inc, 

1080 Marina Village Pkwy, 

Alameda, CA 94501 
(415) 769-1400 

Ingres for microcomputers.. $695 

PC version of the famous relational database 
system. 

lngres/Star.Call for pricing 

Distributed version of Ingres. Ties together 
databases running on different machines and 
operating systems, Resides on a VAX or Unix 
machine. 

Inquiry 972. 
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Revelation Technologies* Inc. 

1180 Avenue of the Americas 
New York, NY 10036 
(800) 327-0216 

Advanced Revelation. from $495 

Database application package for MS-DOS 
that uses a central data dictionary. 

Inquiry 973, 


Small Computer Co. 

41 Saw Mill River Rd. 

Hawthorne, NY 10532 

(800) 847-4740 

(914) 769-3) 60 in New York 

filePro Plus .. from $995 

DBMS and applications development system. 
Works with major network operating systems. 
For MS-DOS „ OS/2. Unix, and Xenix. 

Inquiry 974* 


Sybase. Inc. 

2910 Seventh St. 

Berkeley, CA 94710 
(415)548-4500 

Sybase......from $2500 

SQL-based relational database server. 

Provides the back end to client applications 
that generate SQL queries . Supported systems 
include OS/2 (SQL Server—see Ashton Tate). 
VAX/VMS. SunOS, and Unix System V 3,2. 

Data Workbench.. from $875 

Sybase data-admin istration and decision- 
support software, 

APT Workbench...from $895 

Aids the development of Sybase client 
applications. 

Inquiry 975, 


Wordtech Systems, Inc. 

P.G. Box 1747 
Orinda, CA 94563 
(415) 2544)900 

dBXL..........$249 

Database system for MS-DOS that is fully 
compatible with dBASE III Plus. 

dRXL/LAN ....$599 

Network version of dBXL . 

Quicksilver.*. .$599 

Compiler for dBXL and dBASE III Plus. 
Inquiry 976. 


XDB Systems, Inc, 

7309 Baltimore Ave., 

Suite 220 

College Park, MD 20740 
(301) 779-6030 

XDB-SQL.. $595 

SQL-based database server software. For 
MS-DOS. Unix, and OS/2. 

XDB Server. $1995 

Permits client applications to access database 
without modification. 

XDB-DBTII... *,..$1500 

Applications development system that 
emulates CICS, DB2 , and IMS. 

Inquiry 978* 

Inclusion in the resource guide does not indicate 
that BYTE endorses or recommends either the 
product or the company . In addition, BYTE 
accepts no responsibility for any omissions, 
changes , or errors in the information listed. 


BBS Sysops 



Are you looking for ways to improve your board? Something that will 
set you apart from other boards in your area? Are your subscribers inter¬ 
ested in microcomputers? Listen to this! 

Announcing the Bulletin Board Exchange 

The Bulletin Board Exchange allows you to become a publisher of Mi- 
croBYTES Daily, an on-line news service from BYTE, It is a custom 
package of news and features designed specially for local BBScs, and is 
available only to sysops. 

Every Monday through Friday you get articles about developments in 
microcomputing, telecommunications and selected new product an¬ 
nouncements. Get the latest news about MS DOS machines, Macin¬ 
toshs, Unix workstations, Amigas, Atari Sts, peripherals and software. 
All the stories are reported, written, and edited by the staff of BYTE 
Magazine, B YTEweek and BIX, and our world-wide network of report¬ 
ers and editors. 

Not only do you get a great resource for your subscribers, but you also 
get access to BIX which will cut your cost of exchanging information 
and conducting BBS network business. 

All this is just $49 a quarter. 

Your one-year subscription to the Bulletin Board Exchange (billed quar¬ 
terly) may be cancelled any time without further charge; just notify us* 

If you prefer, you may subscribe for three months only, at just $69: 

If you call BIX directly, you pay no hourly telecommunications charge* 
If you call using Tymnet, the rates are only $2/hour on evenings and 
weekends and $8/hour on weekdays. You may also purchase unlimited 
off-peak Tymnet for just $15 a month in the U*S. (lower 48 states). In¬ 
ternational Tymnet access is provided by your local PTT* 

Subscribe today* 


BIX 

One Phoenix: Mill Lane 
Peterborough, NH 03458 
1-800-227-2983 
In NH (603) 924-7681 
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From top to bottom: 
Elegance Model 1000 
20 and 25 MHz: 
Elegance Model 2000, 
20 and 25 MHz: 
Elegance Model 3000 

25MHz 

















































The Dictionary Defines "ELEGANCE" as: 
"Beauty of Style-Scientific Precision" 



A Totally New Lineup of Five 
80386-Class SuperMicro Computers 

Redefining the Standards For Power Computing! 


FASTEST 386 EVER! 

UP TO 16 MEGABYTES OF 
MEMORY. A 256KB READ/ 
WRITE-BACK CACHE. UP TO 


If you need the ultimate in pure computing power, 
blended with every imaginable convenience and utility 
feature, Northgate's all-new Elegance Series is for you— 
AT PLEASINGLY LOW PRICES! 


1.2 GIGABYTES OF SCREAMING- 
FAST HARD DRIVE STORAGE. 
16-BIT VGA DISPLAYS. THE 
OMNIKEY KEYBOARD 
AND CABINETRY LIKE 
YOU'VE NEVER SEEN BEFORE. 
SIMPLY... 




■ At the top of the line—the Elegance 
3000* It's housed in a deluxe floor- 
standing cabinet with space for lO^Yes 
J0“half-height storage devices, with a 
tinker-proof locking, full-length front door 
panel, 2 50-watt dual fan power supply 
with thermistor sensor to automatically 
control ventilation requirements. 

just try filling the drive slots. Northgate 
gives you both 1.2 and 1.44 floppies 
standard. Hard drive selection is up to 
you. From our 80MB SCSI with I7MS 
speed to dual 600MB SCSI or ESDI drives 
fora maximum capacity of 1,2 gigabytes. 
Plenty of space left over for more 
floppies, optical drive, tape backup, etc. 

I Inside lives the lightningl The 16 

megabyte capacity motherboard Is hyper- 
enhanced with up to 256 Kbytes of 30 
nanosecond cache. But it“s not just a read 
cache as with most systems. Our 
engineers have added to a write-back 
algorithm that adds another boost to the 
already scorching processor power. 

Recalculations of even the biggest 
spread sheets are amazingly quick. Large 
databases are short work with Elegance. 
CAD drawings appear as fast as you can 
release the ENTER key. 


And if you're tired of going out to lunch 
while a desktop publishing or graphics 
program struggles through your current 
system. Elegance will put you on a diet! 
The speed of these systems cannot be 
believed without experiencing it for 
yourself, 

Northgate will custom configure your 
Elegance System to your own needs. 
Options include 16-Bit VGA displays, tape 
backups to 150MB. a huge range of hard 
drives, network software and hardware, 
laser printers...just call 

Yes, Elegance Systems are not for 
everyone. Northgate has a broad line of 
top performance systems to meet any 
computer need. Out 286 family includes 
our PC Magazine, Editor's Choice 286/12 
and both I6and 20MHzcomplete 
systems, Northgate's entry level 386 
system is our 16MHz selling for just $2599. 

Whatever your computer needs, you're 
further ahead with Northgate, Backed by 
our unique OVERNIGHT PARTS REPLACE¬ 
MENT POLICY and supported by the 
industry's most qualified technical 
support staff, Northgate is truly The New 
Leader in State-Of-The-Art Power 
Computing" 


Elegance Systems prices for 20MHz complete systems start at *3.399. 
For 2 5MHz systems, prices start at *3,799. 


PHONE NORTHGATE NOW FOR 


NORTHGATE COMPUTER SYSTEMS, 

13895 Industrial Park Btvd„ Suite 110 
Plymouth, Minnesota 55441 


FULL DETAILS AND PRICING 


INC. 


A/ 


800 - 548-1993 

HOURS: Monday through Friday 7 a.m. - 8 p,m. Central 
NEW EXTENDED SATURDAY HOURS: 8 a.m.-4 p.m. Central 

Canada: 800-338-8383 


FINANCING: Use the Northgate ' Big N r revolving credit card Instead of tying up Visa or MC credit Millions In financing available, easy 
to qualify OR.. Lease a Northgate wtth up to fiv^year terms. Ideal when cash flow Is important Phone for details. 

Northgate, Elegance, and OmniKey are trademarks of North^te Computer Systems. Inc All ether products are trademarks or registered 
trademarks of their respective companies 


Prices and specifications subject to change without notice. Northgate reserves the rlghl to substitute components of equal or greater 
quality or performance. All items subject to aval Lability. 
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A Bus Tour 

Why the big controversy over bus architectures, 
and why should you care? 

George White 


n f you own a personal computer, you are more or 
less familiar with the computer’s bus. These 
days, debates rage over the relative merits and 
weaknesses of the IBM PC AT bus versus 
IBM’s new Micro Channel architecture (MCA) 
or the yet-to-be-released Extended Industry Standard Architec¬ 
ture (EISA). New 32-bit buses, like the Mac IPs NuBus, are 
touted as surpassing older, 8-bit buses in speed and memory 
capacity. However, if you crack open your computer, you may 
be hard-pressed to locate the bus, since it is simply a collection 
of signals and their protocols, which are used to communicate 
between boards. 

A bus is physically embodied in the connectors that carry its 
signals, and the logic on each board that implements the bus 
protocol and connection. Essentially, the three major types of 
buses are the system bus, the I/O bus, and the memory bus. 

System, I/O, and Memory 

Minicomputers and supermicrocomputers are often designed 
around a central common bus to which the CPU memory and 
the high-performance I/O are connected. This arrangement 
qualifies as a system bus in that it forms the backbone of the 
computer. 

You find I/O buses at both ends of the computer spectrum. 
Very large computers often have an I/O bus in addition to a sys¬ 
tem bus. They may use a proprietary and specialized system 
bus along with an industry-standard I/O bus that allows support 
of various peripherals. Personal computers often use only an 
I/O bus, with the CPU and memory having a close nonbus 
connection. 

A slot that accepts manufacturer-specific memory-expan¬ 
sion boards is not really a bus. The signals that pass to and from 
this slot are merely an extension of the DRAM chip signals and 
provide no generality (i.e,, the slots are good only for DRAM 
boards that are manufacturer-specific). All 80386 microcom¬ 
puters have 32-bit CPU-to-memory pathways, which are impor¬ 
tant features of these machines and provide much of their per¬ 


formance. However, you cannot think of these pathways as 
buses, because they only provide a connection to a manufac¬ 
turer-specific memory board. 

Industrial-Strength Buses 

Although ifs getting harder to draw a line between personal 
computer buses and more “industrial” buses like Multibus and 
VMEbus, there are important distinctions. While multimaster 
capability is a novelty in personal computer buses, it's a neces¬ 
sity for industrial buses. 

In any bus transaction, there is a master and a slave. The 
master initiates the transaction, and the slave responds. AH in¬ 
dustrial buses and the MCA provide general mechanisms to ar¬ 
bitrate the bus and turn mastership over to one of the boards in 
an add-in slot. The basic hardware is fairly simple; how the fea¬ 
ture is used can vary widely. The basic use of a multi master 
capability is to allow I/O cards to perform true direct memory 
access (DMA) and to access data from main memory indepen¬ 
dently of the central processor. In the XT and AT buses, there is 
generally only one master, the motherboard. 

Outside the personal computer world, a bus without multi¬ 
master capability would not even be called a bus. On the other 
hand, the built-in DMA channels in personal computer buses 
are unheard of in industrial buses. 

In general, the key distinction between an industrial or mini¬ 
computer system and a desktop system is the motherboard. 
Desktop systems have one—industrial systems do not. A VME- 
bus-based system starts out as an empty card cage. There is no 
presumption about what type of CPU the designers will use or 
whether they will construct a multiuser computer, RISC work¬ 
station, process-control system, or flight-simulator controller. 

In the design of a personal computer, it makes sense to put as 
many functions as possible on the motherboard. Conversely, 
designers of industrial buses strive to minimize the centralized 
logic. Most industrial buses require only clock-generation 
logic. Futurebus manages to dispense with even this clock 

continued 
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FEATURE 
A BUS TOUR 


generation and requires no centralized logic at all. 

Cost has been another issue separating these bus categories. 
Personal computer users are cost-sensitive, while industrial 
system users are more concerned about performance and reli¬ 
ability, As personal computers become more powerful and are 
increasingly used as servers and multiuser systems, designers 
and users find the issues of industrial buses becoming more 
important. 

Which Bus to Ride? 

Current systems are built on a wide variety of buses (with more 
being created all the time), each having certain higher-level 
properties. 

Although not a technical property, the degree of a bus's 
openness is one critical feature. Many buses like Multibus land 
II, VMEbus, NuBus, and Futurebus are IEEE/ANSI stan¬ 
dards. Other buses are “open,” but their futures are controlled 
by one manufacturer (e.g,, IBM's MCA), Still others are de 
facto industry standards that no company can continue to uni¬ 
laterally influence (e.g,, the PC AT bus, the so-called “indus¬ 
try standard architecture,” or ISA). 

While the subject of form factors may be mundane, design¬ 
ers obviously cannot put as much logic on a small board as they 
can on a larger board. Therefore, the size of usable board space 
on a bus's add-in cards may limit the number of boards that a 
user will have to choose from. The other real estate issue is the 
type of connector, or connectors, from the bus to the board (see 
photo). The industrial buses (including the NuBus used in the 
Mac II) have long since gone to two-piece connectors rather 
than the less-reliable edge-card connectors used in personal 
computers. 

While performance is important, raw speed is not always the 
most meaningful bus criterion. How fast a bus can theoretically 
transfer data in a peak burst may not be indicative of real per¬ 
formance. Performance also depends on the speed of bus arbi¬ 
tration, whether or not arbitration can be overlapped with the 
previous data transfer, and whether existing cards run at maxi¬ 
mum bus speeds. 

Although a few systems are bottlenecked by the data transfer 
rate of the I/O bus, more are likely bottlenecked due to the lack 
of intelligence on the cards plugged into the bus. Bus features 
like multimastering can encourage the development of intelli¬ 
gent I/O controllers that can contribute more than raw transfer 
speed. 

All the industrial buses have IEEE specifications. This 
means that not only is there a tight specification for designers to 
follow, but the evolution of the bus has been taken away from 
one or two manufacturers and placed in the hands of a demo¬ 
cratic body. While committees don't have a history of success¬ 
fully inventing new ideas, they have been useful at codifying 
technology and thus providing stability of bus definitions. 

The tightness of a bus specification is directly related to how 
easy a bus is to design to and how likely boards of different 
manufacturers are to work together. For example, although 
there is no solid specification for the AT bus, the mass market 
has created an evolutionary process that weeds out computers 
or add-on cards that don't work well with the large installed 
base of AT clones. 

Several industrial buses, notably NuBus and Futurebus, have 
had processor independence as important objectives. This 
means that they are designed not to favor one CPU interface 
style over another, but rather to provide a more general model 
of communication. In contrast, the XT and AT buses are simply 
decoded versions of the processor signals from an Intel micro¬ 
processor. 


Standard Features and Optional Packages 

The basic purpose of a bus is to get bytes moved from one board 
to another in an efficient and standard way. Many features can 
be wrapped around this basic “truth.” Some features are key to 
creating reliable, fully functioning systems, while others are 
bells and whistles. 

Broadly speaking, protocol refers to the types of transactions 
that a bus supports. The basics are reading and writing, and, in 
fact, these are quite sufficient for most systems. Others might 
be block reading and block writing, operations that transfer 
multiple data items in one burst transaction. The Futurebus de¬ 
fines broadcast as a write to multiple slave boards, and broad- 
call as a read that performs an OR on the data from multiple 
slave boards. 

Data width is a fairly basic feature; essentially, it tells you 
how many wires the bus has, each one leading to a bit in an 
address. A bus is generally 8, 16, or 32 bits wide. Most VME- 
buses are 32 bits wide, but an allowable subset is 16 bits. NuBus 
and Futurebus are 32 bits wide with no subset. While the MCA 
is billed as a 32-bit bus, most MCA slots are 16-bit only. 

One AT bus limitation is the size of the address space. With 
24 bits of address space, only 16 megabytes of physical memory 
(2 24 ) can be used. That storage capacity seemed like a lot in 
1983, but it will soon be limiting. All the industrial buses have 
a 32-bit address space, although the actual size of the address 
space can vary (VMEbus can be either 24 or 32 bits). 

Formerly, when bus designers gathered, their most heated 
discussions concerned the issue of synchronous versus asyn¬ 
chronous buses. The first uses a single dock signal, propagated 
to all slots, to time all data and control information transfers. 
Typically, data and control lines are only valid on a certain 
clock edge. In an asynchronous bus, no central clock is used, 
and some form of handshake replaces the clock’s function. 

In a nutshell, asynchronous bus operations set no upper 
limits on the bus speed, while synchronous buses may make it 
easier for designers to develop more reliable, high-performance 
systems. NuBus and Multibus II are synchronous; VMEbus 
and Futurebus are asynchronous. The asynchronous school 
holds that synchronous buses are inherently limited by contem¬ 
porary technology. The synchronous school thinks that pure, 
reliable asynchronous buses are difficult to invent and design to 
and that, in reality, the promised future performance gain is 
slight. 

Since interrupts seem fairly basic and critical, it may come 
as a surprise that neither Multibus II nor Futurebus has them, 
and NuBus's interrupt line was only grudgingly added late in 
its design cycle. The standard idea of an interrupt is that a 
board pulls on a wire when it needs service from a single CPU, 
But what if you have more than one CPU? It would be nice to 
have a way for an I/O card to direct an interrupt to one of many 
CPUs in a system. The CPUs also need a way to interrupt the 
I/O cards and, in some cases, other CPUs on coprocessor cards. 

The conventional interrupt line that the I/O board drives is 
quite limiting in that all devices that need to interrupt the CPU 
must be multiplexed onto a single line. More-advanced buses 
use the standard bus write transaction to convey the informa¬ 
tion that one board wants attention from another. This makes 
interrupts a special case of a memory write transaction, pro¬ 
vides flexibility and directability, and eliminates special sig¬ 
nals and hardware that would otherwise be needed. Of course, 
today's personal computers typically have a single CPU, but 
multiprocessor microcomputers are coming on strong. 

Direct memory access is a feature of both personal computers 
and larger machines. However, the name does not mean the 
same thing in both realms. On the VMEbus, a controller board 
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Add-in boards (specifically, their 
connectors and the logic paths) represent 
the physical embodiment of computer 
buses. Shown here, clockwise from 
upper left , are boards representing six 
of the most popular microcomputer 
buses: the Mac II NuBus; the MCA; the 
S-JQO; the Apple II; the IBM PC 8-bit t 
and the IBM PC 16-bit . The industrial 
buses (including the NuBus used in the 
Mac II) have long since gone to two- 
piece connectors rather than the less- 
reliable edge-card connectors used in 
personal computers . 


that is said to do DMA could arbitrate for the bus and act as bus 
master in transferring data from itself to memory, with no in¬ 
tervention by the main processor board. This simple feat would 
be hailed as a breakthrough example of multimastering in the 
personal computer world. 

Personal computers have a fixed number of DMA channels 
on the motherboard. “Indirect” memory access would be a bet¬ 
ter name, since personal computer DMA is not really per¬ 
formed by the I/O board as much as by DMA chips on the 
motherboard. 

In minicomputer systems, controllers are often developed 
that read control blocks from memory, perform the function 
indicated, put status information back into memory, and op¬ 
tionally interrupt the controlling CPU. Mukimaster buses 
make this type of operation possible in microcomputers as well. 

The Magic of Multiprocessing 

The most sophisticated systems made possible by multimaster 
buses are those with true multiprocessor capabilities. Some 
people confuse multimaster with multiprocessor. Multi master 
operation is necessary, but far from sufficient, to create a true 
multiprocessor. A true multiprocessor bus should also have an 
interrupt scheme that lets any board interrupt any other board; 
a particularly efficient arbitration method; and provisions for 
supporting multiple boards with caches. 

Arbitration is an operation that keeps all the masters from 
trying to use the bus at once. The schemes for accomplishing 
this differ from bus to bus. Multibus I and VMEbus use arbitra¬ 
tion schemes that involve daisy-chained signals. This is some¬ 
what awkward in that any unused slots must have special 
jumpers inserted to continue the daisy chain. 

In most modern buses, arbitration for a subsequent data 
transfer is carried out on a separate set of lines from those used 
for data transfer. This allows the overlapping of arbitration op¬ 
erations with data transfer. As a result, the arbitration phase 
adds no time to the resulting operation. When one data transfer 
is completed, the next one can start immediately. The MCA is 
the exception to this practice, performing arbitration in series 
with the data transfer. Thus, the arbitration phase adds to the 
total transaction time. 

Caches are becoming more important in both the personal 
computer and super microcomputer markets. Processors are so 
fast that DRAM cannot keep up. A cache of static RAM is the 
only way to keep the CPU fed with data. Caches can be compli¬ 


cated, and, in a multiprocessor system, they may be especially 
complicated. Some buses provide hardware support for what is 
called the cache coherency problem. Except for a handful of 
proprietary buses used in high-end computers, the Futurebus is 
the only open bus with this feature. 

These are the features most often contrasted on current 
buses. If industrial buses and personal computer buses continue 
to converge, be prepared for the marketing of bus enhance¬ 
ments such as geographical addressing, broadcall transactions, 
and cache coherency. 

A Bus Inventory 

The S-1G0 was the first microcomputer bus used in machines 
from different manufacturers. It was used in systems such as 
those from CompuPro/Viasyn. The S-100 bus provided users 
with the ability to add both I/O and memory options to their 
systems and offered a sophisticated multimaster arbitration 
scheme not seen in personal computer buses until the MCA. In 
some ways, the S-100 was the precursor to both the industrial 
microcomputer buses (e,g., Multibus I) and the personal com¬ 
puter buses (e.g., Apple II). 

An 8-bit bus at first, the S-100 was extended to 16 bits. An 
IEEE working group ironed out several minor reliability and 
interoperability problems, a process that resulted in the IEEE 
696 standard. Following the tradition of the S-100, most IEEE 
bus standards developed since then have been assigned num¬ 
bers ending in 96: Multibus I is IEEE 796, Futurebus is IEEE 
896, VMEbus is IEEE 996, Multibus II is IEEE 1096, and Nu¬ 
Bus is IEEE 1196. The S-100 community is alive and well and 
exploring ways to extend its bus to 32 bits. 

Like many buses, Multibus (now called Multibus I) started 
as the product of one company, became open and used by 
others, and then took on a life of its own. Various industrial 
systems and commercial computers were built around Multi¬ 
bus, including the original Sun boards from Stanford and later 
Sun Microsystems, Although not consciously processor-inde¬ 
pendent (having been developed by Intel), it was general 
enough that designers had no problem creating many 6800 
Unix-based computer systems around Multibus. 

Like the S-100, Multibus was originally an 8-bit bus, ex¬ 
panded to 16 bits in a cooperative effort between manufacturers 
and an IEEE committee. The Multibus market and user com¬ 
munity became the model for others that followed. 

continued 
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Although the Apple II bus was not noteworthy as a bus per 
se, it introduced two important features. First, each board had 
a ROM at a fixed address relative to the board's starting ad¬ 
dress, with both an input routine and an output routine for the 
particular board. This scheme provided a simple but elegant 
BIOS that allowed device-independent I/O operation. The sec¬ 
ond innovation was simply the shape of the board and the place¬ 
ment of the I/O connectors. Rather than being more or less 
square and sliding into card guides on both edges, it was rectan¬ 
gular and had its I/O connections on its outside edge. The same 
basic scheme was later used in the IBM PC* 

In a chronology of microcomputer buses, putting Futurebus 

Q utside of 

the personal computer world, 
a bus without multimaster capability 
would not even be called a bus. 


here seems odd. However, the Futurebus effort started in 1979, 
well before the IBM PC was announced and before the advent of 
the VMEbus. An IEEE Futurebus group was founded on the 
noble idea of developing a 32-bit bus before it was needed. The 
plan was to avoid the problems that come with an existing user 
base, a dilemma that faced the S-100 and Multibus I develop¬ 
ment groups. Those groups had to produce solidly engineered 
bus standards without unreasonably obsoleting the installed 
base* The Futurebus group started with a clean sheet of paper, 
was unencumbered by any in stalled-base compatibility con¬ 
straints, and attracted input from bus experts worldwide. 

Futurebus has not yet been designed into any commercial 
machines, although a very early version of the specification 
was used as the basis of a bus in a workstation once produced by 
Tektronix, Many research laboratories around the world have 
built prototypes of various versions of the Futurebus specifica¬ 
tion. The IEEE committee that created the Futurebus standard 
is now developing a standard called Futurebus+, which is 
gaining wider support, including support from the developers 
of VMEbusand Multibus II. 

The best feature of the IBM PC bus is that a lot were built and 
sold, so it was subsequently widely cloned. It is poorly speci¬ 
fied, is not particularly fast, and has its interrupt lines upside 
down (i.e., an interrupt request is indicated by a low-to-high 
transition on an interrupt request line rather than the other way 
around). But the PC bus is adequate for its target applications 
and has admirably achieved a critical bus feature: wide usage* 

IBM upgraded its original PC XT bus for use with the PC 
AT. The data path was widened to 16 bits, and more address 
lines and interrupt lines were added. The AT bus provides 
crude multimastering that is little-used because it is awkward 
to implement and not a very high-performance method. 

Several companies (not including IBM) are now upgrading 
the AT bus again to the EISA bus. This 32-bit bus supports 
multiple masters and automatic system conf iguration. It's not a 
completely open bus, since those who want access to the speci¬ 
fication must sign a nondisclosure agreement* An estimated 
200 firms, however, have paid for the spec, and with the advent 
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of the newly released Intel four-chip chip set, the bus wars are 
heating up. 

VMEbus was announced in 1982 and soon became a winner 
in the industrial bus market. It's mainly a bus for supermicro¬ 
computers, such as those from Sun Microsystems and MIPS 
Computer Systems. VMEbus has been used in industrial con¬ 
trol applications and as the I/O bus for larger machines, such as 
those from Sequent Computer Systems. With the other buses 
now available, it's unlikely that standard office-environment 
PC-class machines will ever be built around VMEbus. 

VMEbus used a two-piece connector with the Eurocard form 
factor. It had support for 32 bits, and three large organiza¬ 
tions (Motorola, Signetics, and Mostek) endorsed it simulta¬ 
neously* Eurocard is a term for a standard card-packaging sys¬ 
tem originally used in Europe* VMEbus, Multibus II, Future- 
bus, and the industrial version of NuBus all use Eurocard 
technology. 

Although the VMEbus developers didn't have the lofty tech¬ 
nical goals of the Futurebus developers, VMEbus filled a vacu¬ 
um* There was a growing realization that the Eurocard packag¬ 
ing was superior to the standard edge-card scheme in general 
use in the U.S. and that a path to 32 bits would soon be needed. 
(In fact, VMEbus supports both 16- and 32-bit transfers. Early 
VMEbus systems used only the 16-bit option.) 

The original "closed" Macintoshes (the 128K, 512K, and 
Mac Plus), which have no bus, demonstrated the desperate 
need for buses. Third parties developed a wide variety of add-in 
products, including memory expansion, coprocessors, and in¬ 
ternal disks* These were installed in machines against Apple's 
wishes and in violation of factory warranties* The ingenuity and 
fearlessness displayed in providing Macs with these and other 
capabilities illustrate the importance of open buses. 

Originally designed for high-end workstations and super¬ 
minicomputer applications, NuBus has found its greatest suc¬ 
cess in the Mac II (a modified NuBus is also used in the NeXT 
computer). NuBus was created at MIT in 1978 as a bus for a 
high-end reconfigurable workstation. Later, a group at West¬ 
ern Digital transformed NuBus into its present state (except for 
its form factor). Texas Instruments subsequently bought the 
project and used the bus in its Explorer Lisp machine. NuBus 
was also used in the Lambda AI computer made by the now- 
defunct Lisp Machine, Inc, 

Its use in the Mac II and NeXT computers puts NuBus at the 
intersection of the industrial and desktop buses. Although used 
in personal computers, it has the raw speed and features of 
Multibus II. 

While PC-clone makers are developing EISA, IBM has bet 
on its MCA, an architecture that has proven to be controversial* 
The MCA's strong and weak points are the same: its incompati¬ 
bility with the AT bus. In most technologies or markets, there is 
a time to break with the past in order to achieve an improvement 
in performance and features. The given in this process, how¬ 
ever, is that the old must really be holding you back and the new 
must be a significant step forward. This is still an open question 
regarding the MCA, 

The MCA's "new” features are primarily standard elements 
in industrial buses: multimaster arbitration, burst transfers, 
and sensible interrupts. Today, the MCA is being used predom¬ 
inantly in the IBM PS/2 product line. 

Lining Up the Buses 

Although the AT bus lacks auto-configuration and high-perfor¬ 
mance multimaster capabilities, it is adequate for most desktop 
applications. There has been a real need for bandwidth between 

continued 
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Transputer Development S/stem v \* 
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Since 1986, the Micro Way Monopuler has \ \ 1 

become the favorite transputer develop- \ 

ment system, with thousands in use world¬ 
wide. Monoputer/2 extends the original 
design from 2 to 16 megabytes and adds \ 
an enhanced DMA powered interface. The 
board can be used to develop code for 
transputer networks or can be linked with other 
Monoputers or Guadputers to build a transputer 
network. It can be powered by the 20 MHz T414 
or TBOG or the new 25 MHz T425 or TSGQ 




Fortran and C Make Porting a Snap! 

Microway stocks parallel languages from 3L Logical Systems and 
Inmos. These include one Fortran, two Cs. Occam. Pascal, and 
our own Prolog. We also stock the NAG libraries for the T8O0 and 
Rockfield's structural and thermal finite element package. A single 
1800 node costs $2,000. yet has the power of a $10,000 386/1167 
system. Isn’t it time you considered porting your Fortran or C 
application to the transputer? 


■ Quadputer “ 

Mainframe Power 
For Your PC! 

MicroWay's Quadputer is the 
most versatile multiple transputer board 
on the market today. Each processor can have 
1.4 or 8 megabytes of local memory. In addition, two 
or more Guadputers can be linked together with ribbon 
cables to build large systems. One MicroWay customer reduced 
an 8 hour mamframe analysis to 15 mtnutes with five Guadputers, 
giving him realtime control of his business. 


For further information, please call MicroWay’s Technical Support staff at (508) 746-7341, 


World Leader in PC Numerics 


P.O. Box 79, Kingston, MA 02364 USA (508) 746-7341 
32 High St. Kingston-Upon-Thames, UK, 01-541-5466 
USA FAX 617-934-2414 Australia 02-439-8400 Germany 069-75-1428 
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SPECIFICATIONS: 

■ Hardware level compatible 

• Supports TTL and Analog 

• Resolutions up to 1024x760 

(needs 512K) 

DRIVERS SUPPORT: 

Autocad, Framework II, Gem Desk 
Top, Ventura Publisher, Lotus 1-2-3, 
MS Windows, WordPerfect 


FEEL THE WAVE! 



lOCDMM introduces the 

KB-101WC 

Its new and innovative wave 
design takes the keyboard into 
the 21st Century, and beyond. 

KEYBOARD SPECIFICATIONS: 

• True mechanical key switch, 

allows for a true click 

• AT/XT switchable 
■ 101-key 

• Net Work compatible 


DEALER a DISTRIBUTOR 
INQUIRIES WELCOME. 


CALL NOW 

(213) 644-6100 


rA 
Y' 


COMM. 

A 111-t OR from Pan y 


12700 Yukon Ave., Hawthorne, CA 90250 
(213) 644-6100 * Fax (213) 644^6068 


the CPU and memory, but ad hoc manufacturer-specific CPU- 
to-memory paths have solved this problem. A few more power 
and ground pins would be nice, as would interrupt signals that 
aren't upside down. A written bus specification would also be 
helpful. However, in spite of these limitations, board and sys¬ 
tem designers have produced a wide variety of interoperative, 
reliable, satisfactorily performing products* 

The MCA does offer advances over the AT bus. It has reason¬ 
able interrupt lines that are not upside down, allows multiple 
masters (as anything called a bus should), and has a reasonable 
number of ground signals. Although the MCA is a technical 
advance over the AT bus, from the point of view of the rest of 
the bus world, that isn't saying much* 

Auto-con figuration of the MCA is possible because of the 
Programmable Option Select registers that are addressed on a 
slot basis. On Futurebus, Multibus II, and NuBus, the equiva¬ 
lent to POS is called geographical addressing—a portion of a 
board's physical address space is tied to the slot where that 
board is physically located* Optionally, the MCA is a 32-bit 
bus* However, a board would generally be designed to plug into 
either a 16-bit or 32-bit slot, and since most MCA slots are 16- 
bit, the majority of MCA add-in cards are 16-bit, also* 

Multimastering has real advantages if add-in cards make use 
of it. While not strictly needed for intelligent I/O cards {there 
are many for the AT bus), it does make intelligent I/O some¬ 
what cleaner. 

While NuBus is now viewed as a desktop machine bus, it was 
conceived as addressing the same technical needs and objec¬ 
tives as Multibus II and VMEbus. This concept gives it a 
unique position as the only bus designed for high-end applica¬ 
tions that is also used in a mass-marketed product. Techni¬ 
cally, it is a 32-bit, multimaster, DIN-connector, IEEE/ANSI- 
siandard bus with auto-configuration. One missing feature is 
built-in support for cache coherency in multiprocessor, write¬ 
back cache systems. Of the buses mentioned, only Futurebus 
has such support. 

The Bus Stops Here 

Future high-end personal computers will have two conflicting 
needs: (1) advanced performance and features to support 
multiple processors and higher-bandwidth I/O, and (2) the 
availability of a wide variety of I/O options. The widest array of 
available options is provided by staying with the status quo, but 
additional performance and features require extra effort and 
bring up the possibility of incompatibility. The MCA takes one 
path through this problem, EISA another. 

Some future needs, such as support for true multiprocess¬ 
ing, can be accommodated by specialized CPU-to-CPU-to- 
memory buses that can be independent of the I/O bus. A dual¬ 
bus approach can offer the benefits of both a popular I/O bus— 
which is not particularly fast—and an optimized intra-CPU and 
CPU-to-memory path. 

The only example of a crossover bus is NuBus. Originally 
developed for supermicrocomputers or high-end workstations, 
it is now at home in the Macintosh and the NeXT machine. 
While several concepts from industrial buses, such as auto-con- 
figuration, two-piece connectors, and cache coherency, are 
likely to reach personal computers, the generality, form factor, 
and inherent additional costs of these buses will probably keep 
them off the desktop* ■ 


George White is a cofounder and president of Corollary, Inc . 
(Irvine, CA), a maker of multiprocessor PC systems. He was the 
chairperson of the IEEE 1196 NuBus committee . He can be 
reached on BIX do “editors. M 
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Announces DYNAMEMORY 


GTEK, Inc. is proud to announce their new 
multi-channel serial I/O cards with 
DYNAMEMORY. Dynamemory allows the user 
to forget about how much memory he has to 
allocate to each channel to eliminate character 
overflow or bottlenecks. Dynamemory allows 
each channel to use as much or as little memory as 
necessary! This intelligence is built on-board each 
GTEK intelligent serial card. They are smart 
enough to allow you to perform many tasks 
without your having to write a control 
program —and they are DOS compatible! 



The MCSS-9IM is GTEK’s newest intelligent 
card for the Micro-Channel. The MCSS-9IM 
provides up to 9 serial channels and up to 1 
Megabyte of memory. The MCSS-9IM comes with 
32K of Dynamemory, and is user upgradeable to 1 
Megabyte. 



The PCSS-8X is GTEK’s original workhorse 
multi-channel serial I/O card. Thousands sold 
world-wide. The PCSS-8X provides 8 standard 
uarts arranged as either COM 1/COM2, or 
memory mapped. The PCSS-8X has DB-25 
connectors. 



The PCSS-8I is GTEK’s most popular 
intelligent serial I/O card. It provides 8 channels 
for PC/XT/AT/PS2-286 and is DOS Compatible. 
The PCSS-81 has 32K of Dynamemory, user 
upgradeable to 128K bytes. 



The PCSS-8TX is GTEK’s workhorse multi¬ 
channel serial I/O card with compact RJ-11 telco 
jacks. The PCSS-8TX provides 8 standard uarts 
arranged as either COM1/COM2, or memory 
mapped. 



The PCSS-8IM is the popular 81 card with 
mucho memory capability. The PCSS-8IM comes 
with 32K of Dynamemor> and is user upgradeable 
to 2 Megabytes. Think about it — with 
Dynamemory, it’s as if you had 32 Megabytes 
available (for 16 queues). 


The MCSS-8 TX is available! The MCSS-8 TX is a 
Micro-Channel version of the PCSS-8TX . Call! 


GTeI 

DEVELOPMENT HARDWARE & SOFTWARE 
P.O. Box 2310, Bay St. Louis, MS 39521-2310 U.S.A. 
ORDER TOLL FREE 1-800-255-GTEK (4835) FAX: 1-601-467-0935 
MS & Technical Support 1-601-467-8048 


Order Now Toll Free 
800-255-G TEK (4835) 

All GTEK products have a full I -year warranty 
and are manufactured by GTEK in the U.S.A . 


GTEK is a Registered Trademark of GTEK. Inc.. Dynamemory is a trademark of GTEK. Inc., PC/XT/AT/PS2& Micro-Channel are Registered Trademarks of IBM C'orp. 
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High Resolution and Wide Screen 
for PCs and Apple Mac 


FLEXSCAN' 

[model] 9400 

Increasing sophistication in the use of 
personal computers for general 
business applications, CAD and DTP 
has led to a growing demand for better 
resolution and larger display devices. 
Combining wide compatibility and 
functionality with the latest ergonomic 
design, the FLEXSCAN 9400, with a 
maximum resolution of 1280 dots X 
1024 lines, will not only meet these 
requirements but those of the next 
generation of advanced business PCs, 


Wide compatibility 

With a wide Horizontal scan frequency 
range {30- 65kHz), the FLEXSCAN 
9400 is compatible with most signal 
sources, including standard VGA, 
extended VGA, 8514/A, Ultra Hi-Res 
Graphics controllers for PCs, as well 
as the Macintosh I and its Hi-Res 
Graphics Adapters. 

With the FLEXSCAN 9400, future 
compatibility is assured. 

Latest Technology 

By adopting a DBF (Dynamic Beam 
Forming) Electron Gun CRT, resolution, 
convergence and brightness in the 
screen corners have been improved 
over a standard CRT By combining 
this with Dynamic Focusing Circuitry, 


the FLEXSCAN 9400 will give a sharp 
and bright display image over the 
entire screen. 

The 9400 also has 2 input terminals 
(BNCxSand 0-sub 9 pin) which can 
be easily selected from a front 
mounted switch. This convenient 
feature enables the professional user 
to have a one*monitor solution even if 


he runs both Ultra Hi-Res and general 
business applications. 

Ergonomics and Utility 

The CRT of the 9400 has a special 
coating which not only reduces 
reflection but also the static electricity 
generated on the surface of the 
screen. 


Specifications 

CRT Trio Pitch 
CRT Size 

CRT Face Treatment 
Input Signals 


Scan Frequency 

Standard Display Size 
Recommended Resolution 
Video Band Width 
Linearity 


Dimensions 
Net Weight 


G.31mm(Dot) 

20" (19V) 90’def lection 

Dark face,Non-glare screen 

Sync: Separate ,TTL, positive/ negative. 

Composite,TTL ,posi ti ve/negative. 
Video: Separate, RGB, Analog 

0.6—1. 0 Vp-p/75oh m pos itive 
Separate, RGB, Analog,Sync, on Green 
H:30kHz - 65kHz(Automatic adjustment) 
V:55Hz - 90Hz (Automatic adjustment) 

360mm x 270mm 
1280dots X I024fines 
120MHz 
±5%max. 

{for Horizontal scan frequency ranges 
30-37/48-50/63-65kHz only) 
496mm(W)X561mm(D)X471mm(H)(at tilt O’) 
37kg 




NANAO 

NANAO USA CORPORATION 

23510 TELO AVE..SUITE 5 TORRANCE, CA 90505 
PHONE (213) 325-5202 FAX (213) 530-1679 


Specifications are subject to change without notice. 
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i* H iMiiMd tiadvnMh or AHui CcrpQiaiAi 
FLEXSCAN and HANAG rogmtaBd nadeniDrts of NANAO USA CORPORATION 
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A close look at GIF, TIFF, and other attempts 
at a universal image format 
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e spite telecommunications advances, many 
computer systems remain graphically isolated 
because techniques of storing and transferring 
graphics are not uniformly accepted. Not too 
long ago, most applications had their own pro¬ 
prietary formats. Whole companies existed (and still exist) on 
the sole service of translating images to run on different com¬ 
puters and even on different software on the same computers. 
But translation services cost money and time. A universal 
graphics format is much needed, but will it ever come about? 
Indeed, is it even possible? 

Just about all graphics for¬ 
mats share some common ele¬ 
ments, An image file must 
contain enough information 
so that the program you’re 
using to view it can decode it. 

As a minimum, this consists 
of not only the image data it¬ 
self, but also information re¬ 
garding how the data is to be 
interpreted. Such information 
is often stored in a header. 

For many computer-specific 
formats, this merely entails 
specifying a graphics mode 
and an image size. A simple 
BASIC format such as BSAVE 
contains nothing more. But in 
other formats, this header 
may also contain information 
on the palette, aspect ratios, 
and even image-creation data. 

Shape-Defined Formats 

One of the simplest and most 
versatile graphics formats is 


the shape-defined format. This format defines an image as a 
series of geometric shapes and patterns. CAD programs store 
images in this manner because it is usually not necessary for 
them to define color values for every pixel. The most common 
shape-defined format is the X3.110-1983 North American Pre¬ 
sentation-Level Protocol Syntax (NAPLPS) standard defined 
by ANSI, 

NAPLPS provides an extensive body of graphics abilities, in¬ 
cluding a large palette of colors, text scaling and rotation, and 
mosaic graphics as well as geometric shapes. Because these 

shapes are relatively simple, 
NAPLPS can display them 
rapidly, and because images 
can be updated quickly, a 
limited animation capacity is 
inherent in the format. How¬ 
ever, because NAPLPS relies 
on a set of defined shapes, it is 
difficult to take an existing 
image and store it in a 
NAPLPS format. This is 
especially true of images, 
such as scanned photographs, 
that have no readily apparent 
patterns. In these cases, 
NAPLPS could store a value 
for each pixel, but the format 
was not designed for this, and 
it would be extremely clumsy 
to do so in terms of speed and 
the size of the stored image. 

RLE 

One of the earliest graphics 
encoding schemes was run- 
length encoding. It is still 

continued 
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LZW Compression 


W ith the ever-increasing resolution and color density of to¬ 
day’s computers, image compression has moved from 
the realm of luxury to necessity. A 256-color MCGA image 
(320 by 200 pixels) nominally requires 64K bytes; a 525- by 
300-pixel, 18-bit color image (roughly equivalent to a National 
Television System Committee TV image) requires more than a 
third of a megabyte. Clearly, an efficient storage method is 
needed. 

Many methods of data compression have been devised. Un¬ 
fortunately, no one method is always the most efficient. A sys¬ 
tem that works well for fairly uniform images (e.g., paint pro¬ 
gram files) will more often than not achieve marginal, if any, 
compression on a “noisy picture” (e.g., a scanned photograph 
ora fractal). 

One of the best compression algorithms available is LZW 
compression. The basic Lempcl-Ziv & Welch algorithm is de¬ 
scribed in “A Technique for High-Performance Data Compres¬ 
sion” by Terry A. Welch in IEEE Computer , vol. 17, no. 6, 
June 1984. This scheme provides rapid compression (on the 
order of 50K bytes per second on an 80386-based computer) 
while remaining relatively simple. Using LZW compression, 
an image can often be compressed by better than 50 percent and 
occasionally by as much as 90 percent. LZW relies on patterns 
in the data and therefore is weakest on random or chaotic data. 
Fortunately, however, few images are highly random; indeed, 
most scanners produce common patterns that LZW can exploit 
to perform very efficient compression. Prominent users of 
LZW include TIFF and GIF. 

LZW uses a string table to store codes that represent strings 
of input data. At the start of the routine, the string table is ini¬ 
tialized with the possible values of a single pixel. For 8-bit data, 
there are 256 such possibilities. As the data is compressed, the 
table is expanded to include longer strings. A simple pseudo¬ 
code algorithm for encoding is shown below. 

Initialize the string table 
z=null string 


for each character in the input { 
x=next character in input 
if z+x is in the string table 
z=z+x 
else { 

write string z to output file 
add entry z+x to string table 
z=x 

} 

} 

Expansion of a compressed image is somewhat more involved 
but is basically the reverse of the above process. The amazing 
part of LZW is that the string table itself does not need to be 
sent. It is resynthesized as part of the decompression process. 

GIF and TIFF both employ two simple extensions to the basic 
LZW method. A potential problem with LZW is overflow of 
the string table. To circumvent this problem, support is made 
for a clear code. This code resets the string table to its initial 
state (i.c., with one entry for each possible pixel value). The 
program then begins the process of building the table anew. 

The second extension is variable-length codes. For example, 
on a stream of 8-bit data, the first character sent will be a 9-bit 
code. When the 512th entry is made in the string table, the pro¬ 
gram switches to 10-bit codes. Similarly, starting at the 1024th 
entry, 11-bit codes are sent, and at 2048, 12-bit codes. Both 
GIF and TIFF limit themselves to 12-bit codes. This is gener¬ 
ally considered the optimum balance of table size and compres¬ 
sion ratios for typical PC files. (Obviously, a 2K-byte file 
would never need a table larger than 11 bits, but in order to min¬ 
imize complexity, a 12-bit table is set as the standard rather 
than using a variable-length table.) 

There are other compression schemes that achieve better re¬ 
sults than LZW. They are, however, substantially more in¬ 
volved, often requiring two-pass encoding, and are usually less 
stable. LZW compression achieves very solid results while 
maintaining fair worst-case performance. 


common today in many applications, including CCITT Group 3 
1-Dimensional fax compression. RLE stores an image as a 
series of run lengths of individual values. It can achieve impres¬ 
sive compression ratios for relatively uniform images. General¬ 
ly, however, Lempel-Ziv & Welch (LZW) compression (see the 
text box “LZW Compression” above) produces as good, if not 
better, results, although at the expense of simplicity and ease of 
implementation. 

In CompuServe’s RLE format, an image is stored as a series 
of code word pairs: The first word represents a run length for 
the background color, and the second word provides a run 
length for the foreground color. For example, if 1 hexadecimal 
represents 1 pixel, 2h represents 2 pixels, and so on, then 3h 4h 
Ih 9h translates to 3 black pixels followed by 4 white, 1 black, 
and 9 white. 

Another common run-length scheme is the Macintosh Pack- 
bits. A pseudocode algorithm for unpacking is shown below: 

Loop until you have read in one line { 
n=next byte of input file 
if n is between 0 and 127, copy next 


n + 1 bytes to the output file 
else if n is between -127 and -1, 
copy the next byte -^n + 1 times. 

} 

Packbits is simple to implement yet achieves good results and 
maintains a good worst-case behavior. 

Although a format such as RLE is only monochrome, it is 
possible to store color or gray-scale images in a run-length 
scheme. Unfortunately, because RLE techniques rely on long 
stretches of repeated data, the more colors or gray-scale shades 
added, the less effective they become. 

Hardware-Specific Formats 

With the vast number of paint programs and computers on the 
market, many commercial formats have emerged. Because 
these formats are typically computer-specific, they use the 
most efficient storage mechanisms available on their hosts. 
However, this causes problems when images must be moved 
among different computers. Somewhere, an image must be 

continued 
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Signature/version block Raster data block Image descriptor block 

1 


Format of GIF file 


1 


2 


Figure 1: The GIF image format. 
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translated to fit into its new home. Many translation programs 
have appeared in recent years, but the introduction of an addi¬ 
tional step in the process of moving images around is not partic¬ 
ularly welcome. The alternative to translation is for application 
programs to recognize “foreign” formats and do their own 
translating. The number of graphics formats that currently 
need to be supported makes this option prohibitive, however. 

Most hardware-specific formats make use of a positional 
structure. In such a scheme, the location of data in the file de¬ 
termines what the data means. For example, the header for a 
PC Paint file is 17 bytes long. The header starts with a 2-byte 
marker and is followed by the image size and offset, the number 
of bits per pixel, and so on. If you want to know what video 
mode should be used to display the image, you can immediately 
look at the thirteenth byte in the file. While this structure is 
very efficient, it is also resistant to change. And while this may 
not necessarily be bad, changes are inevitable in a long-lived 
program. 

Suppose, for example, you must add a new field of data. 
Unless this data can be placed where it will not disturb old soft¬ 
ware versions, the best you can do is to assign a new version 
number to the data file, thereby prohibiting older software ver¬ 
sions from reading it. Even if you can “hide” the new data, it 
may not be enough; if the new field was meant to replace an old 
field, problems will still arise. 


One approach to alleviating this problem is to place a tag at 
the beginning of each data field. This lag tells the reading soft¬ 
ware what the following data is. You can then easily add new 
fields or even delete old ones. Old software can simply ignore 
fields it does not understand. While this does not eliminate all 
problems, it helps considerably by creating a flexible format 
that can readily be expanded to incorporate new features. 

GIF 

The Graphics Interchange Format was developed by Compu¬ 
Serve in 1987 to fill a need for a color-image transfer protocol. 
GIF was designed to support image dimensions of up to 64,000 
pixels, 256 colors out of a 16-million-color palette, multiple 
images in a single file, rapid decoding for on-line viewing, effi¬ 
cient compression, and hardware independence. 

The format itself makes some use of tag fields. Although 
most of the file information is stored in a positional header, the 
format switches to a tag structure thereafter. In GIF, the tag 
blocks (tag fields) are referred to as extension blocks. Cur¬ 
rently, two extension blocks are supported, although the data 
block is also a tag field (the official documentation does not 
refer to it as such, however). The first extension block is a com¬ 
ment block for information on the image creator, software 
used, scanning equipment, and so on. The second extension 
block contains image control commands that define additional 
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control functions related to various aspects of image display. 

Figure 1 shows the structure of a GIF file. Note that exten¬ 
sion blocks can come before or after the image data. The num¬ 
ber of colors or gray-scale shades available is stored as a 3-bit 
number. Hence, from 2 to 256 colors or shades {1 to 8 bits per 
pixel) can be displayed. The raster data is stored as codes that 
reference the active color table. A color-table entry has 1 byte 
for each color plane (red, green, and blue), allowing for a pal¬ 
ette of over 16 million colors. This entry must then be interpo¬ 
lated to the nearest color value available on the reading com¬ 
puter, 

GIF files may have several color maps. Most use a single 
global map, but this is not required. In addition to, or in place 
of, the global map, a local color map can be defined in the ras¬ 
ter data block. This local map is used only for the data block it 
appears in. If a local map exists, the global map is not used. 

GIF is geared toward the exchange of images among small 
systems. Because it is largely an end-user format, it supports an 
extra interlacing feature. In an interlaced image, the horizontal 
lines are stored out of order in such a way that the entire image 
is displayed in four passes over the screen. The first pass dis¬ 
plays every eighth line, and each succeeding pass adds a line 
between previously displayed lines until the image is complete. 
This feature allows you right away to see the entire image par¬ 
tially completed, rather than a part of the image wholly com¬ 
plete and the rest of the screen blank. GIF has as yet found little 
use in applications software, and the software that does support 
it consists largely of conversion programs. 

TIFF 

Whereas GIF implements some of the tag-field approach to 
help circumvent obsolescence, the Tag Image File Format is 
based wholly on the concept, TIFF was developed jointly by 
Aldus and Microsoft as a common format for scanner vendors 
and desktop publishing software. Since its introduction, TIFF 
has grown to far exceed the expectations of its designers. As 
shown in figure 2, the initial header contains only 8 bytes. AN 
information and parameters relating to the image are stored in 
tag f ields. The current version of TIFF (5.0) includes 45 such 
fields; this number is misleading, however, because there are 
two separate tag fields to specify the image dimensions, as well 
as fields to identify the creating computer, model, make, art¬ 
ist, description, software, and date. Several necessary fields 
have default values and so need not be specified (although it is a 
good idea to do so in any case). Many of the tag fields are not 
necessary to produce images, although an image may become 
distorted without them. For example, TIFF provides fields that 
enable images of unusual aspect ratios to be displayed properly. 
Without the proper field data, the image will appear stretched. 

TIFF is an all-encompassing format. It supports several 
compression schemes, special image-control functions, and 
many other features. Because TIFF is large, it requires exten¬ 
sive coding to develop a complete implementation. To help pro¬ 
grammers deal with this complexity, version 5.0 defines four 
TIFF classes: TIFF-B for bilevel (1-bit) images, TIFF-G for 
gray-scale images, TIFF-P for palette-color images, and TIFF- 
R for RGB images. TIFF-X refers to a program that supports 
all four classes. These classes enable application programs to 
use only the features they need to perform properly. Each class 
has minimum fields that must be supported to ensure compati¬ 
bility, and programs need not make use of the other fields. 

TIFF files have no set order in which data must appear other 
than the initial 8-byte header. The image-file directory (IFD) 
contains a list of the fields present in the file. The d ire dory- 

continued 
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Byte order 

LL-least to most significant 
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Entry 0 
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Y+8 


Z 


Directory entry 



Figure 2: The TIFF image format. 
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entry offset points to the location in the file where the informa¬ 
tion is stored. This allows the data to be placed anywhere 
within the file. The actual image data is stored in ‘'strips” that 
are found through an entry in the file directory. These strips 
can be of any width. The default is one strip containing the en¬ 
tire file, but to simplify buffering, the format specifications 
recommend that strips be about 8K bytes long. Because TIFF Is 
a pointer-based format, it is necessarily more complex than 
GIF, but this greatly enhances the f lexibility because field data 
can be written in any order. 

TIFF, like GIF, supports multiple images in a single file (re¬ 
ferred to as subfiles), although decoders are not required to 
process them. The last entry in an IFD is either 0000 for end of 
file or an offset to the IFD of the next subfile. 

TIFF supports two methods of storing color data. TIFF-P is 
similar to GIF. A single field defines a color map for the image. 
The image data itself is then stored as codes relative to the color 
map. This method allows for efficient storage, although it is 
limited to 256 colors. The color map draws its entries from a 
48-bit palette (TIFF's basic unit of structure is the 2-byte word; 
hence, 16 bits are present in each of the red, green, and blue 
planes). TIFF-R is used to define full RGB images. A pixel is 
represented by three 8-bit RGB values that provide over 16 mil¬ 
lion colors. 

To facilitate the faithful reproduction of images on a range of 
equipment, TIFF supports several extra fields. These fields are 
typically of little use on hardware-specific formats and are gen¬ 
erally missing from other hardware-independent formats. The 
ability to redefine the white point and the primary chromatid- 
ties is important when images are displayed on nonstandard 
equipment. For example, modern computer monitors no longer 
use the National Television System Committee chromatic it ies 
and white point, although television monitors often do. An¬ 
other important ability is aspect ratio specification. Most com¬ 
puters have roughly the same aspect ratio, although there are 
notable exceptions—particularly the Macintosh. (GIF also sup¬ 
ports the ability to vary aspect ratios.) In addition, you may 
wish to include a field that is relevant only to your applications. 
These fields can be registered with Aldus and Microsoft to en¬ 
sure that they remain unique (the tag field number is a 16-bit 
value, so there is plenty of room for proprietary fields). 

TIFF supports several different compression schemes. For 
most applications, the most useful is a variant of LZW com¬ 
pression. Also supported are CCITT Group 3 1-Dimensional 
Modified Huffman RLE and the Mac’s Packbits. 

Trading Images 

For the foreseeable future, a great many graphics formats will 
remain. NAPLPS still rightfully enjoys a substantial follow¬ 
ing, although this will decrease as graphics abilities increase 
and processors become faster. You can expect to see TIFF con¬ 
tinue to spread through applications across the land. Its power 
and flexibility make it especially attractive to commercial soft¬ 
ware developers. However, its complexity will probably keep it 
out of the realm of the casual programmer. 

For the less-sophisticated computer enthusiast looking to 
trade images with friends, GIF is the likely choice, even though 
its limitation to 256 colors is already a hindrance to Amiga 
owners and others with high-color-resolution boards. From the 
programmers’ point of view, graphics transfers will never be 
pretty, but end users will see spectacular results. ■ 


Gerald L. Graef is a programmer for a civil engineering firm 
in Milwaukee, Wisconsin. He can be contacted on BIX as 
“ggmef ” 
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235 

DFI INT . 

SB 9 

Bernoulli B12 OX 

$1849 

ATI Wonder VGA. 

433 

OKI 320 . 

349 

Everex 300/1200 . 

69 

Bernoulli Carts. 

In Stock 

Copy II PC Deluxe Board,.. 

.109 

OKI 321. 

479 

Everex 2400 MNP INT , 

159 

Core Hard Drives . 

Call 

DFI I/O XT/AT 

45 

OKI 391 

649 

Everex 2400 MNP EXT ... 

189 

MiniScrihe. 

Special 

Everex RAM 3000 . 

89 

PANASONIC 


Hayes 1200 . 

289 

Seagate 20 MB w/Cont. 

259 

Everex 2MB Above Board .. 

59 

1124. 

339 

Hayes 2400 . 

435 

Seagate 30 MB w/Com. 

279 

InteE Inboard 3B6 AT...... 

894 

1180-1 

189 

U.5. Robotics 


Seagate 251-1 4DMB 28 Mil 409 

Intel Above 288, Plus W/512K 

419 

1191-1. 

249 

24QDE . 

335 

Seagate ST 125 w/Cont 

319 

I ntel Conned ion Co-Processor 739 

STARMICRONICS 


9600 HST . 

689 

Seagate ST 138 w/Cont 

369 

Orchid Tiny Extra Turtoo ., 

279 

NX1Q0Q ... 

169 

Sportster 1200INT .... 

79 

Seagate ST 251 . . 

369 

WO Controllers . 

Call 

NX1Q00 Color. 

229 

Sportster 24001 NT ... 

145 

Seagate ST 4096 . 

... 585 
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Microsoft Excel.224 

Quattro.159 

SuperCaic 5 .305 

Twin Advanced.69 

VP Planner Plus..119 

DATABASE 

MANAGERS 

Clarion Personal Developer $95 

Clarion Pro Developer ... 379 

Clipper....419 

DBase IV.459 

D Base IV Developers Ed 819 

Data Perfect,.283 

Fox Base Plus 2,1.199 

Geniter . . 189 

Paradox 3. D.449 

PFS: Professional File 2.0... 165 

Powerbase2.3.... 169 

Q&A3.0.209 

Revelation Advanced . 469 

R Base Com pilerVer. 1.0... 580 

R Base For DOS 2.1.459 

Reflex. 95 

Relate & Report.99 

VP Info. .63 


CAD & ENGINEERING 

Autosketcti Enhanced ... $61 
OesignCad 2030 . 219 

Easy Cad 2 05 . 119 

Generic Cad Level 3 159 

Math Cad 2 .0 245 

DESKTOP PUBLISHING 

Adobe illustrator Window. S409 
Bitstream Fonts 119 ea. 

PagemakerVer. 3.0 .499 

PFS: First Publisher 2.0.73 

Ventura Publisher 2,0 479 

Ventura Pro EXT.377 

GRAPHICS 

Corel Draw. $275 

PFS First Graphics.87 

Grasp .82 

Harvard Graphics 2.12 274 

Printmaster Plus .29 

Printsbop.. 34 

ShowPartnerFx .... . 199 


PROJECT MANAGER 

Super Project Plus... . $255 

Timeline Pro Ver. 3.0 364 

Tola! Harvard Manager 3.01 369 

WORD PROCESSING 

Grammailklll.$49 

Micro soft Word 5,0 .225 

Multimate Advantage II 285 

PFS: Office Writer . 245 

PFS: Professional Write 21 129 

Right Writer.49 

SPF/PC2.1.169 

Will Maker 3,0 37 

Word Perfect 5.0.209 

Word Per feet Library 2.0 . 65 

Wordstar ProS.S.229 

Wordstar 2000 Plus 273 
Xywrite III Plus.215 

COMMUNICATION 

PROGRAMS 


UTILITIES 

386 To The Max . $59 

Allways ... 85 

Battery Watch 25 

Copy II PC 23 

Copy write...55 

Core Fast .. 72 

Desqview2.2. 79 

DirectAccess.49 

Disk Manager .59 

Disk Technician Advanced 108 

Fastback Plus 2.01 . .. 104 

Fasttrax .29 

Formtools .58 

Fgmworx.85 

H-TEST .. 49 

Lotus Magellan . .99 

Mace Gold.01 

Microsoft Windows 286, 53 

M icrosoff Windows 386 125 

Norton Advanced 4 5 79 

Norton Commander 2.0.49 

Org Plus Adv.79 

PC Tools Deluxe 5,0 .. 44 


INTEGRATED 


Brooklyn Bridge Universal , 
Carbon Copy Plus .. 

$75 

106 

Q DOS II..... 

Q EMM 386 . 

.49 

39 

Enable QA . 

$415 

Crosstalk XVI. 

99 

Sidekick plus. 

125 

PFS First Choice.. 

89 

Desklmk .. 

99 

Sideways. 

39 

Microsoft Works. 

89 

LapLink] . 

79 

Software Carousel 

.43 

SmartSoftware. 

439 

PC Anywhere III. 

89 

Sp inrite. 

49 

Symphony 20 . 

419 

Pro Com . Plus 

44 

XTreePro. 

64 


ACCOUNTING 

Bedford Accounting $139 

Check Write Plus.29 

Dac Easy Acct, Ver 3.0 ., 59 

Dac Easy Light.42 

Dollars 6 Sense 99 

Ma paging You r Money 5.0 119 

Peachtree Business Acct. .149 

Peachtree W/PDQ .220 

Quicken. 30 

DOS 

MS-DOS 3.3 .$85 

MS-DOS 4.01. 89 

LANGUAGES 

Brarnmaker .$79 

Microsoft C 5.1.299 

Microsoft Fort ran .. 295 

Microsoft Macro Assembfer.. 99 
Microsoft Quick Basic 4.5 .65 

Microsoft QuickC 2.0 _65 

Quick Pascal .45 

Borland 

Turbo C2.0.95 

TurboCProfessional ... 165 

Turbo Pascal 5.5 .99 

Turbo Prolog 2.0 95 

Turbo Prolog Toolbox ... 65 


r USER FRtENDLVTERMS & CONDITIONS: 

m We welcome tnternatronal accounts. 

■ Allah 

■ All pr 

iipmenis Insured at no ealra coal, 
ices a re subject lo change 

> You pay our regular ground shipping t, 
(1-20 lbs. ) We pay the air difference (c 

35U. by ojT 

■ Volume discounts tor corporate and 

institutional orders. 

wilha 

ui notice. 

Alaska end Hawaii) Free air applies o 

nly to orders over 5100, 

■ We do not charge your credit card ur 

itib your order is shipped. 

■ Wed/ 

O not guarantee compatibility. 

Rhone Hours Monday thru Friday 5:30 

■am,- 6:OOp.m. MST 

■ Shippi ng mmim u m as $ 5,00. A nzo na 

■ Person a t/company checks allow *on 

orders • 6.7% sales tax. 
irleen (14 Mays lo clear 

■ Noel 
Visa 

large' tor i ~ i WtBM 

Or MasterCard 

Salurday 9:00 a.im, -5:01 
2727 W Glendale Ave ■ Phoenix, AZ 

^p.m.MST 

SO 51 















































































































































TUESDAY, 9/5, 9 PM EST. First Tuesday: “Hard Diskusstons” 

Let’s talk about hard-drive partitioning, hard-drive management, backup and restore methods—and any 
other disk-drive problems and solutions you may have—at the ibm.pc conference, (join ibm,pc/cbix) 

THURSDAY, 9/7, 8:30-9:30 PM EST. “Multitasking and Ada” 

Handy Brukardt and Dan Stock of O. Software continue their discussion of the Ada language. What 
tasking capabilities does Ada provide? Will yonr operating system’s multitasking features help Ada. . , or 
conflict with it? {join janus.ada/cbix) 


IBM Exchange Opens 

BIX has opened the IBM Exchange, with Barry Nance as 
editor. As with our other exchanges—the Macintosh, Bulletin 
Board, and User Group exchanges—its purpose is to better 
focus our activities and make the BIX system easier for 
you to use. The IBM Exchange conferences and their moder- 
ators arer 

ibm.pc John Fistere 

format Donald Osgood 

fom.ps Matt Trask 

ibm.os2 Dave Nanian 

ibm.dos Bill Bourn 

ibm.os.386 Curt Franklin 

ibm.repatrshop DaveRifkind 

ibm. new. prods Jon Fleming 

ibm,exchange Jerry McReynulds 

fom.utiis Pete While 

ibm,other Tom Wagner 

There are several new features in the exchanges, including- 
Tutorials— Formal tutorial topics or threads are included as 
part of the regular exchange conferences. 

BIX “strip maps’ f — 1 These are narrative messages directing 
you to specific, related threads in multiple conferences. As 
such, they'll guide you through virtual single-topic discus¬ 
sions spread over several conferences or topics, 

What’s hot and what’s not— Moderators will be posting 
narrative summaries of interesting current activity. Not 
exhaustive or inclusive, these summaries will only supple¬ 
ment regular digests by serving as quick pointers to 
what's hot. 

Panels of experts— We’ll be scheduling occasional group 
discussions by visiting experts, to be held in the regular 
conference areas. Not to be confused with CBix sessions, 
they’ll be conducted over several days or weeks, 


On-Line Hosts—You'll find host-moderators on duty in 
CBix to point you to specific information and help you use 
BIX. Check your digest topics to find out when the modera¬ 
tors will be on-line. 

Digestive aids—The Exchange editor will prepare and post 
weekly digests highlighting what happened in the Exchange 
during the previous week. 

New listings for the week— The Exchange editor also will 
post detailed descriptions of files uploaded to listings during 
the previous week, including the exact name and location of 
each file. 

The Best of BIX— They're hack, and you can find them on 
BIX, The traditional Best of BIX reports will be prepared by 
moderators and posted monthly in selected exchanges. 

Help us help you, by sending us your opinions of the 
Exchanges and your suggestions on ways in which we can 
improve BIX in general . Please send them to “sysmgr, ” 
through BIXmail. 


All-Month Conferences and CBix events 

Unwind by the C—What better way to settle down from 
the August Mac World convention than by picking up a good 
book? Especially if it's the Think LightSpeed C tutorial Using 
the Ll Macintosh Programming Primer 1 ' by Mark and Reed 
(Addison Wesley) as the base text, we continue to work 
through the book interactively , from the basics to the 
more advanced. So no matter when you join the tutorial, 
you’ll find the trail we left for you to learn from, (join 
mac,novice tutorial) 

Blue Tuesdays—Every Tuesday in September (9 PM EST), 
drop in on this special CBix session conducted by IBM 
Exchange moderators. You and other IBM users will discuss 
IBM PC programming, hardware, applications software, and 
more, (join the main CBix area, channel 1, band B) 
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Finally. An on-line service 
that doesn’t nickel and dime \ 


It’s BIX’s flat-fee service* 

BIX is short for BYTE Information 
Exchange, The on-line informa¬ 
tion service that’s yours for an 
unheard-of flat fee of just S39 for 
three months* — an amount you 
could easily blow in just two to 
four hours with an hourly rate, 
on-line service, (Not to mention 
the fact that you’d be nickel-and- 
dimed for its monthly minimums.) 

And here’s another distinction: 
BIX is strictly for microcomputer 
pros; it contains no “fluff.” As a 
subscriber, here’s what you’ve 
got coming to you; 

□ Ail the Information and ideas 
exchanged in more than 150 
microcomputer-related confer¬ 
ences — a give-and-take in which 
you can participate. 


□ Microbytes Daily — up-to-the- 
minute industry news and new 
product information. 

□ Plus support from hardware 
vendors and software publishers, 
access to extensive software 
libraries, and the use of our 
electronic mail service — which 
allows binary attachments, 

Subscribe to BIX right now — 
using your computer and modem. 
Set your telecommunications 
program for full duplex, 8 bits, no 
parity, 1 stop bit, or 7 bits, even 
parity, 1 stop bit. Now dial BIX at 
617-861-9767, bit the return key, 
and respond as follows; 


unlimited off-peak access via 
Tymnet for just $ 15 per month, 
or 12 per off-peak bout 
For additional information, 
including your local Tymnet 
access number, call 800-227-2983 
(in New Hampshire 603-924-7681), 


'Based on a SI56 annual fee f billed 
quarterly — a subscription which you 
may cancel at any time without future 
quarterly charges. If you prefer, you 
may subscribe for a 3 -month trial at 
fust S59- 


Prompt: 

login (enter“blx T *): 
Name? 


One Phoenix Mill Lane 
Peterborough, NH 03458 
800-227-2983 * In NH 603-924-7681 


You can charge your BIX 
subscription to major credit 
cards, or have it billed to your 
company. You may also purchase 


























After Long Investigation, The 
Taxman Came To Talk To Us 


30 day money-back guarantee 

MK5 Prog ramming Platform prices are: 


DOS $665 

OS/2 41225 

In Continental USA call; 1-800-265-2797 
Outside Continental USA coll: 1 -519-88^-2251 
Fax: 1-519-884 8861 


Authorized MKS Dealers: Head Office: 


Belgium 

England 


2706-6064 
364-53499 or 
1-833-1022 or 
0763-73455 
20 14 24-63 


Netherlands 

West Germany 551 - 792480 or 
061-214908 or 
721 886 664 

'Wtj'rtf not allowed to us& trie* ofliciaf name, Bui you know w»ro wa mean. 

MKS is b traflamark of Mouses Karn Systems kic. Ottw tfadamarks have been atod and MKS acknowtedges them 


35 King Street North 
Waterloo, Ontario 
Canada, N2J 2W9 


When we started selling MKS prod¬ 
ucts in 1986, the Tax Collectors were 
among the first to notice. They assessed 
our promise to bring the power and 
flexibility of a UNIX environment to the 
DOS desktop. 

And then they came to call. 

We're happy to report that the Tax 
People* quickly decided that MKS 
products were the perfect way to train 
users on UNIX operating systems using 
the PCs everyone was already familiar 
with. And the perfect way to speed 
development of new programs and 
procedures. 

Get the new - but don't give up the old 

The MKS Programming 
Platform gives programmers the 
best of both worlds - virtually 
unrestricted access to the power and 
flexibility of UNIX operating 
systems, and full DOS or OS/2 
capabilities. With MKS your 
PC becomes a powerful and 
productive UNIX worksta¬ 
tion, whenever you need it. 

The Platform includes 
l our proven members of the 
MKS family of software: 

MKS Toolkit. LEX & YACC, 

RCS> and Make. 

The heart of the Platform is 
the MKS Toolkit. It provides a 
complete set of utility pro¬ 
grams and over 150 com¬ 
mands compatible with UNIX 
System V.3, It also includes the MK§ 
Kom Shell, a command interpreter, 
MKS Vi editor, and the MKS 
AWK programming lan¬ 
guage. 

Next is MKS LEX & 

YACC , which work together as a 


highly efficient program generator, 
simplifing the creation of languages and 
compilers for DOS and OS/2. The set is 
completed with MKS RCS (Revision 
Control System), which gives total 
control of text file revisions, and MKS 
Make, which provides an efficient way to 
automate the production and maintenance 
of any size project. 

All together they are the most effi¬ 
cient, most productive, and friendliest 
way to cross the bridge between DOS or 
OS/2, and UNIX. 


Beyond multiple platform support 

The Programming Platform performs 
on standard PC networks like Novell 
NetWare and PC NFS with the illusion of 
a complete UNIX timesharing system. 
This means you can hook your PC to PC 
NFS, allowing it to be used as a UNIX 
workstation. 

MKS is an active participant on the 
POSfX standards committee, and we 
track the shell and utilities standard to the 
fullest extent. We take care to build the 
underlying POS1X kernel functionality on 
DOS and OS/2 into MKS software before 
moving utilities. That's why the Platform 
gives you 100% UNIX and POSIX 
* compatibility, with no surprises. 
v Ideal training tools 

Fast, painless training is another 
^ t- benefit of the Programming Platform, 
can use their familiar PC 
keyboards while moving effortlessly 
to UNIX on the desktop, and 
exposure to new commands and 
functionality becomes part of 
the novice’s working day. 

The Taxman adds it up 
When you stack up all the 
advantages of the Programming 
Platform - access to powerful 
development tools, time-saving 
management functions, full porta- 
easy training, and our 
unswerving dedication to the 

standard - it's no wonder that 
the people with the toughest jobs to do, 
like the Taxman, turn to MKS. 

To leam more about The Programming 
Platform and other MKS produc¬ 
tivity and development tools, 

* ’ call us today. Maybe we 
can make your job a little 
less taxing. 
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FEATURE 


THE 

Unix Shell 

More than just a collection of commands, the Unix shell 
is often used to build applications 


Greg Comeau 


he Unix shell in its various forms is the user's 
interface to the computer's operations. One 
reason for Unix's popularity is its support of a 
rich command set. The Unix shell (or /bin/sh) 
is the most popular tool of this group of com¬ 
mands. It is defined as a “command programming language,” 
implying that it is only a sequential command executor, much 
like those found under non-Unix machines. However, this 
doesn't do the shell justice. It is a full-fledged programming 
language supporting looping and logic constructs, variables, 
functions, parameters, and 
features unique to Unix (such 
as pipes) that allow it to be a 
true and consistent operating- 
system interface. 

The Unix shell supports 
both terminal and file pro¬ 
cessing: You can use it either 
interactively or by inserting 
programs into files called 
shell scripts. You can execute 
commands or shell con¬ 
structs, such as loops, direct¬ 
ly from the keyboard or from 
a script. Thus, you have im¬ 
mediate access to a simple 
command spawner or to more 
complex capabilities. And if 
you're writing she 11-script 
programs, the shell's inter¬ 
pretive nature lets you create 
and modify scripts in a quick, 
easy, and reliable environ¬ 
ment, This dual quality 
makes the shell very popular. 

Although there are many 
flavors of Unix shells, the 


Bourne shell is currently the only one that comes standard with 
all Unix systems. Therefore, I’ll concentrate on the Bourne 
shell (/bin / sh), while also covering some of the important fea¬ 
tures found in other shells. 

How Does It Work? 

The Unix shell is an interpreter, analyzing each command line 
separately. Shell scripts are simple text files created with an 
editor, such as ed or vi. For example, if you placed the 
statement 

i=100 

echo i has the value of $i 

into a file named fl, you 
would have a simple shell 
script that initializes the vari¬ 
able i and then displays its 
value in text with the echo 
command. (Although shell 
scripts are text files, the shell 
typically requires that they be 
both readable and executable. 
To make a text file execut¬ 
able, you would issue the 
command chmod u+x fl, 
where fl is the name of the 
text file.) 

Input to the shell can take 
the form of a command from 
the Unix command set, a 
built-in shell command, or a 
control-flow command. At 
the lowest level are the com¬ 
mands, consisting of words 
separated by spaces, such as 
continued 
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Is /usr/bin, The first word is the command name or path 
name you want to execute; the others are the arguments to be 
supplied to that command as it executes. The shell waits for 
each command to terminate and then sets an exit status that it 
and other programs can act on, perhaps by printing an error 
message or by branching to some other section of script. 

The shell also lets you compound commands with the pipe * 
You type two simple commands separated by a pipe sign, the | 
character, to indicate that the output of the first is to become the 
input of the second. For example, to count the number of files 
in your directory, you enter Is /usr/bin | wc -1, where Is 
creates a list of files and wc -1 counts the number of lines in the 

Bourne 

shell will let you combine groups 
of simple commands and pipes 
into compound commands and 
“super” commands for more power . 


Is output to obtain the number of files in the directory. 

When you enter Is by itself, its default standard output is 
directed to your terminal When a command is executed, by 
default it looks to the terminal for standard input , However, 
you can connect the standard output of any one command (Is) 
to the standard input of any other command (we) with the pipe . 
Thus, the shell lets you combine groups of simple commands 
and pipes into compound commands and “super” commands 
for more power. 

Shell Variables 

The shell also lets you create variables much like those found in 
most popular programming languages. All shell variables are 
character strings that can be either converted or treated as other 
data types. Also, because you don’t need to declare shell vari¬ 
ables, they are created dynamically. 

In the simple shell script above, the first line contains an as¬ 
signment to a variable i. (Notice the lack of spaces on this line.) 
The statement will assign the text “100“ to i. This adds the 
newly created variable to your shell's local environment. As 
long as it is not one of the shell’s readonly variables, you can 
change the variable at will. 

Besides the variables that your program creates, there’s also 
an inherited variable environment list that your shell and pro¬ 
grams can receive from other applications or shells, or by de¬ 
fault from the system. Among these are 

* PATH—a list of colon-separated directory names providing 
search paths for commands; 

* HOME—usually the user’s home directory; 

* PS1—the primary command-line prompt for the shell (this 
is typically a $ t but you can customize it as necessary); 

* MAIL—the location of E-mail; 

* TERM—the type of terminal display currently in use; and 

* SHELL—the path name of the currently executing shell 
(this variable is typically set to /bin/ eh). 


You can export your local variables into the environment list 
with the export command. Many commercial applications re¬ 
quire that you specify temporary file-directory names or even 
options by using environment variables. This is a convenient 
way to pass information to them. For example, 

$ TEMF_ PATH=/ usr / tmp 
$ OPTIQNS=-dbj 
$ export TEMF_FATH OPTIONS 
$ app § some application using these 
variables 

[Editor's note: The $ is the Bourne shell prompt and implies that 
the following line is entered directly to the shell. ] 

You may want to provide default values for environment vari¬ 
ables and place them in the .profile file of your home direc¬ 
tory. Then, each time you log in, the shell looks for the file and 
sets the environment variables. This feature is useful because 
in many situations the variables remain fixed throughout the 
log-in session. 

The shell also provides several odd-looking variables that 
contain special information related to how your shell func¬ 
tions. They let you easily accomplish many commonly needed 
tasks: 

* contains the number of parameters passed to the shell; 

* $- contains flags set on shell start-up or by the set 
commands; 

* $? holds the return code (in decimal) of the last foreground 
command executed; 

* $$ has the process ID number of the shell—handy for 
creating temporary filenames; 

* $ 3 contains the process ID number of the last background 
command executed; and 

* $0 has the name of the currently executing command. 

Some shell variables are called positional parameters. When 
a shell script is invoked from the command line or by another 
shell script, it can provide arguments to the called program. 
For instance, if you create the script args.sh 

echo Number of args is 

echo 1=$1 

echo 2=$2 

echo 3 =$3 

echo 4=$4 

and execute it by entering args.sh on the command line, you 
would get Number of args Is 0 and nothing in the arguments. If 
you execute the same script as args.sh a b c d e f, you would 
get this result: 

Number of args is 6 

l=a 

2-b 

3=c 

4=d 

Notice the variables and $2, These variables assume the 
values of each of the respective arguments when the shell calls 
the script. For instance, $3 takes on the value of the third argu* 
mem, the c. This capability comes in handy when you individ¬ 
ually process command options or filenames. 

The variable represents all the positional parameters at 

continued 
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Try our multi-user/multi-chamel communication boards (and our promises) 

for 30 days with no risk. 


You’re looking at multi-user systems.You want high 
performance. High reliability. Great service and technical 
support. And real value.Tfouble is, that’s what every 
board company promises. 

But whose promises can you afford to stake 
your reputation on? Ours. Because only DigiBoard dares 
to let you try us in the real world.With no risk. 

With DigiBoard you can order any . . 

DigiCHANNEL multi-channel communi- | J|Q| 
cations board and evaluate its performance 1 w 1 


fora full 30 days. Choose basic boards or the industry’s fastest 
intelligent boards. PC-Standard or Micro Channel. Four, eight 
or 16 ports. Even a Synchronous option on some models. 

While you’re evaluating the performance of our 
boards, we hope you’ll benchmark our technical support 
too. Customers tell us it’s as great as our engineering. But 
enough talk.The only way to see how good we are is to try 
us. And now, you can plug us in without 


Plugging you towwnc* 


g risking a penny. Just plug into your 
' = nearest DigiBoard distributor. 


Ask your DigiBoard distributor for our FREE booklet, How to Do Multi-User Right 


NATIONAL DISTRIBUTORS 

SOFTSEL COMPUTER PRODUCTS, East 800-645-7779, Central 800-645-7775,\fet 800-645-7778; 
ARROW ELECTRONICS INC., COMMERCIAL SYSTEMS DIVISION, 800-323-4373 US.. 516-391-1762 NY; 
INGRAM-MICRO D. 800-642-7631; ROBEC DISTRIBUTORS. 800-223-7081 Request Ann Brady 

CANADIAN DISTRIBUTORS 

CDI COMPUTER DISTRIBUTION. 604-984-0641; EMJ DATA SYSTEMS LIMITED, 519-837-2444; 
SOFTSEL COMPUTER PRODUCTS. 800-268-1220; INCRAM-MICRO D. 416738-1700 


REGIONAL DISTRIBUTORS 

MUtTI COMPUTER PRODUCTS, South East Region. 800-456-8584 
ICOM SYSTEMS INC.. Central Region. 312-506-1444; 

MP SYSTEMS. Central« Ufetem Regions. 800-624-1688 US., 800-322-6411CA 
AIS INC.,Central Region, 800-950-2471; 

COMPUTER SOURCE INTERNATIONAL, North East Re@on. 800-222-5022; 
TRICOM. North East Region, 80O-TRICOM-1; REDLAW, Sooth East Region. 305-791-5459 


DigiBoard Inc., US. 800-344-4273. MN 612-922-8055 
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Unix Tools for DOS 

Charles Herring 


S ome Unix commands have found their way onto DOS ma¬ 
chines, where they perform functions similar to existing 
DOS commands. They are being used instead of their DOS 
counterparts for several reasons. For one, as DOS systems have 
grown in size and complexity, few DOS commands have been 
extended to reflect the growth of the systems, Unix is a more 
mature operating system, designed to manage more complex 
tasks, and Unix commands thus offer more options than their 
DOS counterparts. Also, Unix commands were designed to 
work with each other. 

Many users who are familiar with Unix, who simply prefer 
the Unix commands to DOS, or who arc using both Unix and 
DOS and want a consistent interface, have brought the Unix 
commands over. 

Basic Commands 

Many implementations of Unix commands in the DOS environ¬ 
ment do not perform exactly the same or have the same options 
as their Unix counterparts. The commands in the following list 
should have the same basic function and options in any 
implementation: 

Is 

Is {list files) is the Unix counterpart of the DOS DIR com¬ 
mand. It lists information about files and directories. DIR has 
two display options: /w for wide-column display and j p for 
pause. Is has many output format options: some implementa¬ 
tions have over 20. 

By default (BSD Unix) the files in the current directory are 
displayed in a sorted multicolumn format. Most versions of Is 
include the a, 1, and t options. Most versions also support an 
option (-R), similar to the DOS TREE command, to list direc¬ 
tories and files recursively. 

mv 

Moving files from a directory or disk to another location is a 
frequent task. Under DOS, this requires the use of both the 
COPY and the DELETE commands. The mv (move) command 
does this in a single action. There are two forms of the mv 
command: 

mv f Ilel f ile2 
mv files directory 

The first form is equivalent to RENAME (i.e., file 2 will be 
renamed to file 1). The second form moves (copies and then 
deletes) the specified files to a directory. Some implementa¬ 
tions of mv also permit directories to be renamed. 

riti 

DOS machines have been called upon to perform ever more 
complex tasks, and the directory structures have grown quite 
large. Managing these directories can be awkward using the 
DOS RMDIR command to remove directories. First, RMDIR 
requires the directory to be empty of files. This requires the use 
of the DELETE command before RMDIR can be used. Second, 
the directories must be removed one at a time. Thus, removing 


deeply nested directories is inconvenient. 

The rm (remove) command was developed to remedy this 
problem, rm removes files and directories. The -r option causes 
rm to recursively remove all files and directories in the speci¬ 
fied directory path. For example, rm -r wp * .* will remove all 
files under wp, Because of the potential devastation to forgotten 
files in the path, the -i option should be used whenever a recur¬ 
sive rm is invoked. This option interactively queries the user for 
affirmation on deleting each file. 

Advanced Tools 

Unix tools read their input from the standard input and write 
their data to the standard output. Tools that change the data/text 
fed to them in this way are called fitters. Two commonly used 
filters are pg and pr, which paginate files for the screen and 
primer, respectively. 

Other commonly used but more advanced tools are sed {a 
character stream editor), grep (a pattern pass filter), and awk (a 
report generator). 

grep 

grep is a filter that uses regular expressions to match input 
lines. Each line of input data matching the regular expression is 
sent to the standard output, grep is invoked on the command 
line as follows: 

grep [-options] regular-expression files 

grep has a number of options that can be included on the com¬ 
mand line. For example, -1 causes grep to ignore case in pat¬ 
tern matching. 

One of a family of three pattern-matching filters, grep uses a 
limited form of regular expression that does not permit alter¬ 
ation (|), zero or one occurrence (?), one or more occurrences 
(+), or parentheses for grouping. 

An example use of grep would be to find all occurrences of 
the include statement in a C application: 

grep ^include #,c> include.txt 

The regular expression "^Include matches all lines in the C 
source files that begin with § include. The metacharacter" in a 
regular expression specifies that the pattern, #include in this 
case, must be at the beginning of the line. 

grep is used to search for a pattern of characters in text files. 
Programmers find it very useful in performing tasks such as 
locating all occurrences of a given variable name across many 
source code files. 

awk 

awk is a pattern-matching programming language designed for 
text processing and report generation. It can be used to generate 
simple reports or to write complex programs, awk was devel¬ 
oped in 1977 by Alfred A ho, Peter Weinberger, and Brian Ker- 
nighan of AT&T Bell Laboratories (awk is an acronym for A ho 
Weinberger Kernighan). It began as an experiment to integrate 
and generalize the grep and sed utilities. However, because of 
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its popularity, it was greatly expanded, and an enhanced ver¬ 
sion was released in 1985. 

awk is an interpreted language like BASIC or dBASE III. Its 
programs are stored in text files. The basic format of an awk 
statement is pattern { action }, When an awk program is run, 
lines are read from the input data file. Each line is then separat¬ 
ed into fields. If the current line matches the pattern, the action 
is executed. An awk statement can consist of only a pattern or an 
action. A pattern alone will print each input line that it matches. 
An action alone will be applied to every input line. The action 
part can consist of any number of statements. 

The simplest form of a pattern is the expression. An example 
of an expression is $1 = = “Name”. This pattern will match 
any input line whose first field (Si) is the string “Name”, awk 
also supports regular expressions. 

The { action } part of the basic awk statement follows the 
pattern and can be a single statement or many statements sepa¬ 
rated by new lines and semicolons. The action can consist of 
expressions and control statements. The control statements are 
analogous to C control statements and include the following: 

if (expression) statements 

if ( expression) statements else statements 

while (expression) statements 

for (expression ; expression ; expression) statements 
do statements while (expression) 

In addition to expressions and control statements, awk offers 
many built-in functions for arithmetic and string operations as 
well as arrays, 

awk is a powerful and fun-to-use language. It can be used to 
write simple one-line filters invoked from the command line or 
to write an assembler. It serves as a good introduction to the C 
language and can be used as a prototyping language. 

Unix Shells for DOS 

In Unix, a shell is the user interface to the operating system just 
as COMMAND.COM is m DOS. The shell executes user com¬ 
mands and provides a job control language similar to the DOS 
batch facility. 

At least two commercially available Unix shells are available 
that transform your DOS machine into a Unix look-alike. Of 
course, they do not implement multitasking, multiuser, and 
networking, but they do provide a full complement of Unix 
commands and tools. 

MKS Toolkit by Mortice Kern Systems and PolyShell by 
PolyTron each provide all the basic Unix tools, including some 
very sophisticated ones such as awk. As Unix has evolved, 
many different shells have been developed. The MKS Toolkit 
implements the features of the Korn shell, the newest in the 
family of shells, developed at AT&T. PolyShell is compatible 
with the Bourne shell as found on Berkeley Unix (BSD). 

Charles Herring is a computer scientist living in Champaign, 
Illinois. He has completed an M, S. in computer science and has 
a special interest in simulation software. He can be reached on 
BIX c/o "editors ," 


once. For instance, if you were to create another script called 
allargs.sh 

echo Number of args is 

echo All the arguments are: $* 

and run it as allargs. sh a b c d e f g, you would get the follow¬ 
ing output: 

Number of args is 7 

All the arguments are: a b c d e f g 

This can be useful when outputting values or iterating through 
a group of values in a for loop. 

In the Loop 

Table 1 shows the built-in commands for looping and control- 
flow logic that the shell supports. (Note that the Bourne shell 
doesn’t support a goto command.) 

Listing 1 shows a shell script that uses all these constructs. It 
is the beginning of a file management application. In most 
cases, the test command (or the [ expr] command, for short) 
is used as the command target to control branching in while 
and if statements. Only if the commands in the target produce 
an exit status of zero is the body of a while loop or the then 
part of the if statement executed . 

The test ( [ J ) command is useful for evaluating various 
expressions. It returns a zero exit status on successful comple¬ 
tion or a nonzero exit status when an error has occurred; there¬ 
fore, it is often the target command. In the first line, the script 
checks to make sure that the number of arguments {$#) is not 
equal to zero before continuing. You can use any command you 
want as the command target as long as it returns a predictable 
exit status. 

If you execute the script without any arguments, it will print 
an error message and terminate itself with the built-in exit 
command (table 2 contains a list of the shell’s built-in com¬ 
mands). The script can also specify its exit status as hold, so its 
invoker can determine whether it failed. 

The get file shell function in listing l behaves much like a 
subroutine since it is called and can return a value. However, 
I’m only interested here in priming a string and reading a value. 
Notice that you can pass parameters to shell functions; within 
functions, they perform just like positional parameters. 

The for loop iterates through each argument individually by 
implicitly assigning each argument to i. The variable named is 
assigned each word in the “in” list one at a time. In this case, 
the list contains all the parameters passed to the program. 

Another powerful shell statement is the case statement, 
which allows the flow of logic to continue to one of many 
choices. The shell evaluates i and compares it to each of the 
text patterns until a match is found. It then executes the com¬ 
mand from that pattern to the next;; and then jumps to the next 
statement after the esac keyword. 

The while [ 1 ] construct tells the script to loop forever, 
(This can be shortened to while true.) The statements and 
commands within this loop will continue to execute until you 
enter a valid response to the deletion request. When you do, a 
break statement is executed, and the shell transfers control to 
the end of the loop. 

Other Features 

The Unix shell’s I/O capabilities are extensive. For example, 
you can use 

continued 
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* < to take standard input from a specified file; 

* > to send standard output to a specified file; 

* << to read shell input until a specified point and treat the 
resulting text as the standard input; 

* >> to append standard output to a specified file; 

* <&ji to duplicate the standard input from the file 
descriptor n (file descriptors are numbers; for example* 0 


Table 1: Shell commands for looping and control-flow 
logic. 

1, while command do commends done 

2, for variablesame in vovdl. . . wordN do commands done 
3* If commend then commands fi or 

if then commands elif command then 

commands f i or 

if command then commands else commands fi 
4, ease word in pattern!) commends j; - , pattern#) 
commands ;; esac 
5* shellfunct ion() { commands } 


Listing 1: A partial file-management application 
showing the use of the Unix shell’s built-in commands 
for looping and control-flow logic . 

if [ I# = o ] 
then 

echo "|D: No options supplied 11" 
exit 1 
fi 

^etfile(J 
echo 

read somerile 

) 

for i in $» 
do 

case 31 in 
-p) 

getfile M Enter name of file to print 
echo pr Jeomefile 
J i 

-d) 

get file '"Enter name of file to delete: 1 ' 
vhile [ 1 ] 
do 

echo "Are you sure you want to delete $somefile? \c l " 
read ans 
case 3ar.5 in 
y|Yiyes|YES) 
rm 3somefile 
brealt 

r i 

n|N|no|N0) 

echo NOT rming $soroeflle 
break 
i j 
e$ac 

done 

I * 

§ put other cases here 
*) 

echo ”$0: Error processing arguments" 
exit 1 

II 
esac 

done 


is standard input, 1 is standard output* and 2 is standard 
error); 

* >&n to duplicate the standard output from the file 
descriptor n\ 

* <&- to dose the standard input; and 

* >&- to close the standard output. 

If you use MS-DOS, you’re already familiar with a subset of 
these, because MS-DOS borrowed its use of redirection from 
the Unix shell. But redirection is much more powerful in Unix, 
In general, Unix shell commands execute synchronously, A 
command is spawned for execution, and the shell waits for its 
completion. Synchronous processing is also termed foreground 
processing . The shell (and Unix, of course) also allows back¬ 
ground or asynchronous processing, which is invoked by ap¬ 
pending an & to the command. 

There are a few steps that the shell goes through to analyze 
the words on a line. In addition to the variable substitutions it 
performs on seeing a $ character, it also uses wild-card substi¬ 
tutions, The following are the wild-card metacharacters and 
their meanings: 


* * matches any characters in a filename; 


Table 2: Special built-in shell commands . 

r 

Sets a zero exit status—the null command. 

* file 

Allows named tile to be executed by the current 
active shell as a subroutine. 

break 

Breaks out of a for or while loop. 

continue 

Jumps to the end of a for or while loop and 
continues to the next iteration. 

cd 

Changes the directory of the process being 
executed. 

eval 

Allows you to execute input data as a command 

exec 

Causes another program to overlay the current 
script. 

exit 

Terminates a shell script with an explicit exit 
status. 

export 

Allows you to transport named variables to the 
environment of commands that the current shell is 
executing 

read 

Reads data from the standard input into named 
variables. 

readonly 

Allows you to treat named variables as constants. 

set 

Used to configure the current state of the shell. 
Also used to set positional parameters explicitly 
rather than having them as explicit arguments to 
the script/shell. 

shift 

Causes $1 to take on the value of $2, $2 to take on 
$3. and so on. 

test 

Used in testing expressions and setting an 

(Or [ expr ]) 

exit status for various logic-branching constructs. 

trap 

Allows the shell or script that set the trap to 
execute a specified compound command upon 
receipt of specified interrupt signals. 

ulimit 

Sets or queries the maximum file and/or pipe size. 

umask 

Provides a mechanism to communicate to Unix 
default file-protection bits so that you don't 
mistakenly create security problems. 

wait 

Waits for "child" processes that have run in the 
background to terminate. 
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* ? matches a single character in a filename; 

* [char-list] matches a specified list or range of 
characters; and 

* [I char-list] matches any characters not in the specified 
list or range. 

Here’s what happens when you use the echo command to dem¬ 
onstrate an incomplete list of permutations using these 
metacharacters: 

* $ echo * outputs all the filenames in the current directory: 

* $ echo outputs all the ,c files in the current directory; 

other popular 

shells are the C-shell and the Korn 
shell. Both these alternatives to 
the Bourne shell offer benefits. 


* $ echo ex*.c outputs all the .c files in the current 
directory with names beginning with ex; 

* $ echo f ? outputs all files beginning with the letter/and 
followed by any one character; and 

* $ echo [a-m]* outputs all files beginning with a letter 
from a through m. 

Once the files that match the desired pattern are found, the 
matches for the wild-card argument are sorted and become re¬ 
placements for the word in the argument list. 

Another type of processing that occurs as the shell generates 
arguments is called quotation deciphering. This occurs at five 
levels, 

1. No quoting, which performs variable substitutions and wild- 
carding as necessary; for example, if you enter echo The value 
of PATH, the response will be The value of PATH. 

2, ' expr 1 , where the shell picks up the single-quoted string 
literal and won’t perform any variable substitutions or wild- 
carding; for example, the input echo T * r will produce the out¬ 
put *, and echo 'The value of PATH Is SPATH 1 will result in 
The value of PATH is $PATH. 

3* \ one—char T which quotes the character following the \ with¬ 
out expansion; for example, echo The value of \$PATH is 
$PATH produces The value of $PATH is : / bin: /usr/bin. 

4, ' T expr ,r * which performs variable and command substitu¬ 
tion; for example, entering echo "The value of PATH is 
$FATH' r results in The value of PATH is :jbin: / usr/bin, 

5. 1 co/iimand-expr 1 , which executes the command and replaces 
the argument with the command's standard output (called com¬ 
mand redirection); for example, if you enter echo "The value 
of PATH is $PATH" > /trap/tst followed by echo 'cat 
/trap/tst*, then the output will be The value of PATH is 
:/bin:/usr/bin. 

Shortcomings 

The Unix shell is an interpreter, and as such, it has both advan¬ 
tages and disadvantages. On the minus side, shell scripts typi¬ 


cally don’t execute very quickly. In addition, they are text files 
and must be distributed in source code form. 

Because scripts are simple text files, you can’t use them to 
provide or enforce the security mechanisms available under 
Unix (see “Safe and Secure?” by Patrick Wood, May BYTE). 
Security is a capability available only by first activating an exe¬ 
cutable binary file that has the setuid bit set. Another such bit, 
the sticky bit, which is used to enhance system performance, 
is not an option with shell scripts either. 

There are shell script translators that circumvent these short¬ 
comings by rendering C source code from the shell script. You 
can compile this program to produce a fast and secure binary 
object file without rewriting your shell script prototype. 

A Shell Collection 

The Bourne shell is not the only shell available under Unix. 
Two other popular shells are the C-shell (csh) and the Korn 
shell (ksh). Both these alternatives offer several benefits that 
will appeal to users. 

With csh, which was originally developed under the Berke¬ 
ley Standard Distribution derivative of Unix, you have the abil¬ 
ity to obtain a “history” of previously executed commands and 
review them and also the ability to re-execute and/or edit com¬ 
mands or their arguments from the history. The BSD prompt is 
*. 

The Korn shell (a superset of the Bourne shell developed at 
AT&T) supports history and editing in a way that is similar in 
concept but different in implementation. The Korn shell uses 
the terracaps database to allow scrolling through the command 
history in a terminal-independent manner. Also, editing newly 
entered commands or commands that already exist in the ksh 
history can assume a vi or emacs {two popular tine editors) 
mode. (The default Korn prompt is $.) 

Besides the interactive benefits of csh and ksh, their general 
makeup is similar to that of the Bourne shell. They all have 
loops, logic constructs, variables, and so on. However, their 
grammars vary slightly. Both csh and ksh support arrays. 
They also support arithmetic capabilities; however, ksh is su¬ 
perior in this respect. 

Job control is one of several other features that the Bourne 
shell doesn’t support. Using job control in an interactive shell, 
you can control the execution of background processes, includ¬ 
ing termination, temporary halting, and background-fore¬ 
ground switching. This is useful if you want to create your own 
batch-processing environment. 

Shelling the Future 

Unix shells have begun their migration into the MS-DOS 
world. For instance, MKS (Mortice Kern Systems) of Canada 
has been providing a Korn shell for the past few years with rea¬ 
sonable AT&T Korn-shell compatibility. In addition, Comeau 
Computing offers CCsh for MS-DOS. 

Migrations of these and other tools to OS/2 should occur in 
the near future. These tools provide one stepping-stone into an 
era of open systems and connectivity. ■ 
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Top Performers. 



H.I.M.S. 386SX/16 MHz 


• INTEL 80386SX MICROPROCESSOR RUNNING AT 16 MHz 

• SOCKET FOR 16 MHz 80387SX MATH COPROCESSOR 

• 5.25* 1.2 MB OR 3.5* 1 44 MB DISKETTE DRIVE 

• DUAL DISKETTE AND HARD DISK DRIVE CONTROLLER (1:1 
INTERLEAVE) 

• 1 MB 80 NS MEMORY (OR 2 MB. 4 MB EXPANDABLE T016 MB) 

• 40 MB HARD DISK 38 MS. 800 KB DATA TRANSFER RATE 

• HI-SPEED 2 SERIAL PORT(S). 1 PARALLEL PORT 

• 101 ENHANCED TACTILE ‘CLICK” TOUCH KEYBOARD 

• 200 WATT SWITCHING POWER SUPPLY 

• 8 EXPANSION SLOTS (2=FAST SLOTS/8 BIT, 1=8BIT. 5=16 BIT) 

• HI-PERFORMANCE 16-BIT VGA CARD (BOO x 600) OR 
OPTIONAL (1024 x 768) 

• 6 LAYER H.LM.S (U S A.) MOTHER BOARD 

• LATEST AMI 386 BIOS (BUILT-IN DIAGNOSTICS, SETUP. AND 
HARD DISK FORMATTING UTILITY SOFTWARE) 

• 10 YEAR BATTERY WITH CLOCK CALENDAR 

• DISK CACHE AND EMS UTILITY SOFTWARE 

• H I M S SMALL FOOT PRINT, 4 BAYS CASE 


$1895 

MIMS 386SX IS MHz WITH MO MONITOR 


HARD DISK DRIVE 

1MB 

2M. 

4 MB 

66 MB 22 MS (8O0KB DTR) 

1995 

2150 

2395 

100 MB 22 MS (800KB DTR) 

2195 

2375 

2595 

120 MB 28 MS ESIN 1MB DTR 

2650 

2795 

3050 





H.LMLS. PAGE MODE SERIES 
16 AND 20 MHz 386 


• INTEL 80386 MICROPROCESSOR RUNNING AT 16 MHz (OR 
20 MHz) 

• SOCKET FOR 20 MHz INTEL 80387 OR 20 MHz WEITEK 3167 MATH 
COPROCESSOR 

• 5.25* 1.2 MB OR 3.5* 1 44 MB DISKETTE DRIVE 

• DUAL DISKETTE AND HARD DISK DRIVE CONTROLLER (11 
INTERLEAVE) 

• 1 MB OR (4 MB OPTIONAL) 80 NS PAGE MODE MEMORY 

• 66 MB 23 MS HARD DISK. 800 KB DATA TRANSFER RATE 

• HI-SPEED 2 SERIAL PORT(S). 1 PARALL& PORT 

• 101 ENHANCED TACTILE ‘CLICK* TOUCH KEYBOARD 

• 230 WATT POWER SUPPLY (110/220) FCC. UL. CSA, TUV 
APPROVED 

• 8 EXPANSION SLOTS (2=32/8-BIT. 1=8-BIT. 6=16-BIT) 

• HI-PERFORMANCE 16-BIT VGA CARD (800 x 600) OR 
OPTIONAL (1024 x 768) 

• 6 LAYER H I M S (U SA) MOTHER BOARD 

• LATEST AMI 386 BIOS (BUILT-IN DIAGNOSTICS. SETUP. ANO 
HARD DISK FORMATTING UTILITY SOFTWARE) 

• 10 YEAR BATTERY WITH CLOCK CALENDAR 

• DISK CACHE AND EMS UTILITY SOFTWARE 

• 5-BAY STURDY DESKTOP CASE (6 BAY VERTICAL CASE 
OPTIONAL) 

• FCC CLASS B ON TOWER & DESKTOP 


$2395 

HIMS PA6E MODE 388/16 MHz WITH NO MON IT OH 


HARO DISK DRIVE 

1 MB 

4MB 

100 m 22 MS 800 KB DTR. 

2395 

2895 

120 m 28 MS 1 MB DTR. ESDI 

2750 

3250 

150 MB 16 MSI MB DTR. ESDI 

3095 

P 3595 “ 

330 MB ESD114 MS 1 MB DTR. 

3950 

4450 



H.LM.S. PROFESSIONAL 
SERIES CACHE PRO 386 20, 
25 AND 33 MHz 

• INTEL 80386 MICROPROCESSOR RUNNING AT 20 MHz (OR 
25 AND 33 MHz OPTIONAL) 

• SOCKET FOR 80387 OR WEITEK 3167 MATH CO-PROCESSOR 

• 64 K 25 NS CACHE UPGRADEABLE TO 256 K. READ AND WRITE 
CACHE WITH WRITE BACK CACHE 

• PAGE MODE MEMORY ARCHITECTURE 

• 1 MB 80 NS MEMORY UPGRADEABLE TO 2.4.8 MB ON MOTHER 
BOARD, 16 MB WITH 32-BIT MEMORY CARD 

• 5.25* 1 2 MB OR 3.5* 1 44 MB DISKETTE DRIVE 

• DUAL DISKETTE ANO HARD DISK DRIVE CONTROLLER, 11 
INTERLEAVE 

• HI-SPEED. 2 SERIAL. 1 PARALLEL PORT 

• 250 WATT HEAVY DUTY POWER SUPPLY 

• 101 ENHANCED TACTILE ‘CLICK" TOUCH KEYBOARD 

• 8 EXPANSION SLOTS (1=32 BIT, 1=8 BIT. 6=16 BIT) 

• LATEST AMI 386 BIOS (BUILT-IN DIAGNOSTICS. SETUP AND HARD 
DISK FORMATING UTILITY SOFTWARE) 

• HIGH PERFORMANCE 16-BIT VGA CARD (800 X 600) OR OPTIONAL 
(1024 X 768) 

• 6 LAYER H IMS 64/256 CACHE MOTHER BOARD 

• 66 MB 23 MS HARD DISK 800KB DATA TRANSFER RATE 

• 6 BAY VERTICAL OR 5 BAY DESKTOP CHASIS (SUPER VERTICAL 
10 BAY WITH 375 WATT POWER SUPPLY OPTIONAL ) 

• FCC CLASS B ON DESKTOP OR TOWER 

• DISK CACHE, EMS UTILITY SOFTWARE 

20 MHz $2695 • 25 MHz ADD $495 
33 MHz ADD $1295 

CACHE PRO 388/20 MHz WITH RO MOM IT OH 


I 

i 

i 

1 MB 

4MB 

100 Mi 22 MS 100 KB DTR. 

2950 

3495 

120 MB (ESDI) 28 MS 1 MB DTR. 

3350 

3695 

150 MB (ESDI) 16 MS 1 MB DTR. 

3695 

4450 

330 Mi (ESDI) 14 Mil MB DTR. 

4550 

5150 


COMPANY 

H.I.M.S. TECHNOLOGIES has been manulacturing hi-performance 
computers in Calitomia under private label tor a number ot years, and 
now H.I M.S. is manulacturing under its own label the same 
hi-perlormance computers, 286,386SX, 386 Page Mode and Cache 
386 to satisfy your needs in price, performance and alter the sale 
service, which seems to be a missing leature with most ol our 
competitors. Just compare our competition and you will find the 
obvious, then add our One Year On-Site Service at no extra 
cost SURPRISED 

PRODUCT 

H.I.M.S manufactures a complete breadth ol 286.386SX, Page Mode 
386 and Cache 386 systems H I M S. is the only company currently 
supplying the industry with 386 Cache Pro iri vehicle, super vehicle or 
desktop with FCC Class "8“ approval How about our 256K Write Back 
Cache Design at down to earth pricing? You can actually afford the high 
speed luxury! All the H.LM.S. Systems can be custom configured to fit 
your needs, so call our expert sales executives to discuss your 
specifications. All H I M S. Systems come assembled, tested and 
burned-in from the Factory for 72 hours at 60° Centigrade. The Hard 
Disk is pre-compsuried and formatted H I.M.S. carries a wide variety of 
options like; Video Cards for CAD/CAM and desktop publishing, 
printers, monitor's 14* to 25*. Opto magneto drives, math 
coprocessors, ploters. pointing devices and software 

SERVICE 

All H.LM.S computers come with a One-Year On-Site Service included 
This gives you an immediate back-up just in case a problem may arise 
a technician can be in your location within 4 to 8 hours from our 414 
service locations, including Puerto Rico and Canada 
All products are made in the U S A.!!! 

H.I.M.S. TECHNOLOGIES is the Price, Performance and after 
sales service leader in the Fast Group. 
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800-367-2924 

H.I.M.S. TECHNOLOGIES 

368 Montague Expressway • Milpitas, CA 95035 

Phone: (408) 946-9711 • FAX: (408) 946-9744 


IBM. COMPAQ, ALR, EVEREX, UNIX, XENIX, NOVELL ARE TRADEMARKS OF THEIR RESPECTIVE COMPANIES. 
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Laptop 

Technology 

redux 


Major innovations 
in small peripheral 
devices increase the 
laptop’s utility 


W hile some engineers work to 
make computers bigger, 
faster, and more powerful, 
others are striving to make 
them more portable. In June, at a trade 
show called Portable Computing ’89, I 
got a look at some of the most interesting 
new technological developments in lap¬ 
top computing. By the way, I wrote this 
installment of Under the Hood almost 
entirely on a laptop. 

Display Technology: 

Color on the Horizon 

Laptop displays used to be small and dif¬ 
ficult to read. Nowadays, virtually every 
model has a high-contrast super twist 
display, and most have backlighting. 
Resolutions range from those of the IBM 
CGA (many machines) to monochrome 
VGA (Compaq’s SLT and a few others), 
but none, so far, have had color. 

This will soon change, however. 
Sharp Electronics is now demonstrating 
the PC-8000, a portable computer with a 
20-MHz 80386, a 40-megabyte hard disk 
drive, and a VGA-compatible 640- by 
480-pixel LCD color screen. The screen, 
which will also be sold as a component to 
other manufacturers, is capable of show¬ 
ing 512 distinct colors. The colored areas 
are arranged in stripes (similar to the 
way the phosphors are arranged on the 
surface of a Sony Trinitron TV tube), and 
the resolution is eight lines per milli¬ 
meter. (Since it takes three lines—one of 
each color—to make a single pixel, the 
effective dot pitch is on the order of 
0.375 mm—not much greater than that of 
a good CRT.) 


The PC-8000’s display uses double- 
layer supertwist nematic (D-STN or 
DST) liquid-crystal technology (see fig¬ 
ure 1). As the name implies, the display 
has two layers of liquid-crystal material. 
The rear layer, called the “driven” layer, 
does most of the work: It contains the ac¬ 
tive cells that control the opacity of each 
pixel. But if this were the only layer, a 
phenomenon called the birefringence ef¬ 
fect would cause the color of the light 
passing through the cells to be distorted, 
particularly when the cells were only 
partially opaque. 

The second layer, which is always 
transparent and doesn’t have electrodes, 
contains more liquid-crystal material 
and is oriented so as to neutralize the 
color-distorting effects of the first. The 
result is an array of pixels that appear to 
change from nearly complete opacity to a 
neutral gray to clear without significant 
color distortion. 

The image on Sharp’s DST display 
isn’t very legible without a backlight. 
Sharp uses a “hot cathode” fluorescent 
tube to provide illumination. Unfortu¬ 
nately, this means that machines using 
this technology will require significant 
amounts of power; they probably won’t 
run off batteries, at least at first. 

A Big Blue Rising Sun 

Toshiba and IBM are also working on an 
impressive flat-panel color display tech¬ 
nology. The two companies have been 
showing off a 9- by 11-inch color LCD 
screen that uses active matrix technology 
(see figure 2). The IBM/Toshiba color 
display is one of the highest-resolution 
LCD screens developed to date. Each 
pixel of the display consists of four sepa¬ 
rate cells or dots (red, green, blue, and 
white) instead of the usual three, allow¬ 
ing a total of 16 (2 4 ) possible colors. The 
white cell helps the display to achieve 
high contrast without markedly increas¬ 
ing the size of the pixels. The cells are 
controlled by thin-film transistors 
(TFTs) made of amorphous silicon, and 


they can switch on and off at a rate of 60 
Hz, making large, flat-panel TVs pos¬ 
sible. The dot pitch of the display is 0.40 
mm—again, not much bigger than a pixel 
on a good CRT. 

The display is backlit by a fluorescent 
tube; the light passes through a polariz¬ 
ing filter and then through the liquid- 
crystal cells, which can change the angle 
of polarization of the light, depending on 
whether the associated transistor is on or 
off. Finally, the light reaches the front 
polarizer, which allows it to pass only if 
it has not been “twisted” by the liquid- 
crystal material. 

Amorphous semiconductors are a rela¬ 
tively new technology, first used in solar 
cells and nonvolatile memories. They 
aren’t always as efficient as crystalline 
semiconductors, but they’re easier to 
produce in bulk. This makes them an ex¬ 
cellent choice for large displays, where 
yield is more important than efficiency. 

Limiting the number of colors to 16 
(each cell fully on or fully off) helps to 
mask differences in the gains of the indi¬ 
vidual TFTs. But engineers are working 
on ways to ensure enough uniformity 
among the 1.5 million transistors of the 
display to allow a wider range of colors. 

This is the best current technology, 
but it’s expensive and difficult to pro¬ 
duce in quantity: There are four transis¬ 
tors in each of the 375,000 pixels, and 
every one of these transistors has to work 
for the display to pass muster. 

People who see the IBM/Toshiba dis¬ 
play are often tempted to reach around 
the back to assure themselves that it’s 
really not a CRT. Alas, it may be a year 
or two before the technology demon¬ 
strated in this display is commercially 
available. In the meantime, Toshiba and 
Zenith—like Sharp—are showing lap¬ 
tops based on more conventional LCD 
technology. So is Mitsubishi, although 
its offerings will initially be available 
only in Japan. There’s no telling who 
will be first to market, but it’s clear that 

continued 
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within a year there will be lots of color 
laptops to choose from. 

Small Drives* Large Capacities 

Laptops now have at least as many stor¬ 
age options as desktop models have. 
Compact 3 l /Hnch hard disk drives that 
weigh less than floppy disk drives are 


available from Conner Peripherals and 
other companies, and 2^-inch hard disk 
drives are now in systems like the new 
Agills (see ‘The Ever-Shrinking, Ever- 
Expanding Laptops,” August BYTE). 

Many manufacturers, however, are 
opting to make their machines smaller 
and lighter by providing nonvolatile 


RAM disks instead. The 4%-pound NEC 
UltraLite has a 1-megabyte or 2-mega¬ 
byte RAM disk with a separate battery 
that keeps it alive even when the main 
battery runs out. (It also uses ROM car¬ 
tridges to hold some programs.) The To¬ 
shiba T1000 weighs in at 6 V 2 pounds and 
has an optional 760K-byte nonvolatile 


(b) Double-layer supertwist LCD 


Front poiarizer 


(a) Standard LCD 


Front polarizer 


Front glass 


Liquid-crystal material 


Glass substrate 


Front glass 


I II IL 


T 


Liquid-crystal material 


Rear glass 


Electrodes - 


Glass substrate 


J 


Liquid-crystal material 


Rear glass 


Passive cell 


Active cell 


Rear polarizer 


Rear polarizer 


Figure 1: The major difference between the standard LCD (a) and the double-layer super twist (DST) display (b) is the addition 
of a passive liquid-crystal layer in front of the active LCD layer. The additional layer reduces color distortion. 
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Backlight 


Diffusion plate 
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Figure 2: IBM and Toshiba are jointly developing a high-resolmion color LCD screen. The 14-inch display contains 
L5 million color dots. Four dots (red, green, blue, and white) combine to form a single pixel. Since a dot is either completely on 
or completely off, there are 16 possible colors. 
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RAM disk. 

Even more interesting and capacious 
are the new high-capacity floppy disk 
drives on the way from Insite Peripherals 
and Brier Technology. To understand 
how these drives manage to store 20 
megabytes or more on an ordinary floppy 
disk, you must first know that the storage 
capacity of flexible media is normally 
limited by two factors: the maximum 
density of the bits on each track and the 
accuracy with wh ich you can position the 
head. Insite Peripherals and Brier Tech¬ 
nology have taken different approaches 
to the same problem: replacing the 
“open-loop” stepper motors of conven¬ 


ts 


lion a 1 floppy disk drives with more accu¬ 
rate positioning systems that can accom¬ 
modate irregularities and eccentricities 
in the disk. They also use run-length- 
limited (RLL) encoding {see the Febru¬ 
ary Under the Hood) to increase the bit 
density. 

Insite's Floptical drives use standard 
V/i -inch floppy disks with special laser 
markings etched into their surfaces (see 
figure 3). Light from an infrared LED is 
focused on the disk; an optical servo sys¬ 
tem dubbed diamond trackings very 
much like the one used in compact disks, 
follows the markings. The very precise 

continued 


Photodetector 


Floptical 

disk 



Detail of 
read/write 
head slider 
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(b) 

Quad detector sense, 
of optical tracks 


Optical servo 
tracks 


Magnetic data 
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PES phase is 
shifted by changing 
digital input to DACs 

Figure 3: (a) The Floptical disk technology increases data density by using an 
optical track to generate precise tracking of the read/write head. 

(b) Alignment of the head to optical servo tracks is accomplished with a Phase 
Error Signal shift technique using multiple digital analog converters. 
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The No. 1 
disassembler 
in Japan... 



is made 
in the U.S.A. 


DASM® has dazzled the 
computer-savvy Japanese 
with its fully symbolic dis¬ 
assembler: typically 98% + 
in the interactive mode; 
90%+ in default mode. Now 
we'd like to show American 
corporate programmers why 
we’re No. 1 in Japan. For a 
free brochure, or better yet, 
to place your order direct, 
just call 1-800-437-5200 ext. 
300. The price? $250.00 
or 32.000Y. 


□Rsm 



Software 


Takes as input 80286 
and below EXE. COM & BIN files up to 
^200K. Needs: MSDOS vs 2.0+ ; 150K 
user memory; one SVa" disk drive. 
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positioning obtained in this way allows 
the tracks to be packed much closer to¬ 
gether than they can be on a standard 
floppy disk drive. The track density of 
the Floptical media is 1250 tracks per 
inch; a standard floppy disk, by compar¬ 
ison, has 45 to 135 tpi. The Floptical's 
bit density is 24,145 bits per inch (bpi). 

Brier's Flextra drives use special two- 
layer magnetic media and a servo tech¬ 
nique called T 3 , for Twin Tier Tracking 
(see figure 4), An embedded, unerasable 
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magnetic layer deep below the surface 
contains servo information, while the 
upper layer carries the data. 

In addition to the special servo tech¬ 
nique, Brier also uses multizone record¬ 
ing to fit more data on the disk. The disk 
is divided into three ring-shaped zones; 
tracks in the outer zone contain 48 sec¬ 
tors, those in the middle 40, and those on 
the inside only 32. Most conventional 
disk drives store the same amount of data 
on each track; this means that the total 


capacity of the disk is limited by the ca¬ 
pacity of the innermost (and shortest) 
track. Changing the number of sectors 
per track lets Brier exploit the additional 
circumference of the outer tracks. The 
rated bit density of the Brier drives is 
26,000 bpi. The track density is 777 tpi 
for the two lower-priced models, and 
1555 tpi for the more expensive one. (In¬ 
site's literature makes a conflicting 
claim that the maximum track density for 
a magnetic system is less than 1000 tpi.) 
Brier's intermediate model can also 
read—but not write to—IBM-compatible 
Vh -inch disks. 

Insite's drive has a formatted capacity 
rating of 20.8 megabytes and an average 
seek time of 65 milliseconds. Brier's 
specs are better: The high-end model 
boasts a formatted capacity of 43.2 
megabytes, with an average track-to- 
track seek time of 29 ms. (The higher ca¬ 
pacity is probably due to the multizone 
recording technique, while the higher 
speed is most likely due to smaller head 
size and weight.) 

Insite's media can be made from stan¬ 
dard 3'A-inch floppy disks by a special 
machine that Insite plans to sell to third 
parties. Brier's disks, on the other hand, 
must be specially manufactured. There¬ 
fore, Floptical disks (which are expected 
to sell for $10) will probably be about 
half the price of Brier's media. 

Both drives use SCSI interfaces, so 
they should be compatible with a wide 
variety of machines. Both also weigh 
around 2 pounds, so either one should be 
able to fit into a laptop without imposing 
an excessive weight penalty. 

Peripheral Issues 

Finding peripherals that will work with a 
particular brand of laptop can be a prob¬ 
lem. Some of the larger laptops and lug- 
gables have IBM ISA-compatible slots, 
but few small, battery-powered units do. 
Some machines can be fitted with an ex¬ 
pansion chassis, but since these are low- 
volume items, they're generally quite ex¬ 
pensive—and they're hard to take on the 
road. And when a manufacturer does 
provide an expansion bus, chances are 
it's a unique design. (So far, only Ya¬ 
maha has designed its laptops to use a 
connector that's compatible with another 
machine's—in this case, the Toshiba 
TllOO + 's), Slot configurations even 
differ among different units from the 
same manufacturer; my T1Q0O, for in¬ 
stance, won't take expansion cards that 
fit the rest of the Toshiba line. 

All this incompatibility hurts laptop 
users by keeping peripheral prices high. 

continued 


Australia (Q2) 654 1073, Austria ( 0222 ) 30 76 36, Benelux +31 1656-16133, Denmark (02) 65 61 11, Finland 
90-452 1255, France (Gl)-69 412 801, Great Britain 0962 73 31 40. Israel (03) 48 40 32. Italy £011) 771 00 10, 
Korea (02) 764 764 3, New Zealand (09) 392^64. Portugal (01) 63 56 70. Sweden. Norway (040) 92 24 25. 
Singapore 065 743-2086. Spain (93) 217 2340. Switzerland [01) 740 41 05. Taiwan (02) 764021 5. 

W«l Germany 01831-1687. USA FAX £408) 378-7869. 



See us at 

Systems 89, Munich 
HaU 014. 
Stand D02 


Nohau EMUL-PC 
the PC based in- 
circuit emulators 
which find bugs 
other emulators 
can't. 


• Very easy to learn and 
use, 

• Source Level Debugging 
in C or PL/M. 

■48 bits wide 16K deep 


CALL TODAY 
FOR YOUR 
FREE VIDEO 
AND SOFT- 


‘Complete 8051 family 
and 68HC11 family 
support. 


WARE DEMO 
(408) 866-1820 


Nohau Corporation 

51 E. Campbell Ave. 
Campbell, CA 9SGG8 
Tel. (40B) 666-1 820 
Fax.[4Q8) 378-7869 
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ZENITH INNOVATES AGAIN 

Racing at 8.2 MIPS? Zenith shatters the 33MHz speed barrier with 
one of the fastest Intel386™ workstations ever built. 

Even after you see it, you still might not believe that any 386/33 workstation 
can deliver such unprecedented speed and reliability as Zenith Data Systems’ 
Z-386/33. But it’s true. 

Up to 30% faster than many 25MHz desktops, Zenith’s Z-386/33 even 
exceeds the limits of other 33MHz systems. In fact, its super-fast processor, disk 
and memory subsystems give you uncompromising performance. So you can 
blaze through the most demanding scientific, engineering and manufacturing 
applications at an almost unheard of 8.2 MIPS. 

For those who need 25MHz power, there’s the Zenith Z-386/25. It, too, gives 
you high-powered file serving, CAD/CAM/CAE, multi-tasking and multi-user 
capabilities. And each lets you take advantage of thousands of industry standard 
peripherals as well as such advanced operating environments as MS OS/2* 
and SCO™ Xenix? 

Both 32-bit powerhouse workstations also let you add hard drives and up 
to 64MB of memory to keep pace with your growing needs. Plus, they come 
standard with MS-DOS? And all hard 
drive models even include Microsoft* 

Windows/386. 

So if you need a faster workstation— 
or the fastest —shift into overdrive with 
Zenith’S Z-386/25 or Z-386/33 today. 

For the name of your nearest Zenith Data 
Systems authorized dealer, call: 

1 - 800 - 553 - 0350 . 


TMMITH 


data 

systems 


THE QUALITY GOES IK BEFORE THE NAME GOES ON* 


Graphics simulate Microsoft 4 Wmdtnas. a product and trademark of Microsoft 
Corporation. MS-DOS, MS OS/2, Microsoft Windows/386 and Xenix are 
registered trademarks of Microsoft Corporation. SCO is a trademark of The 
Santa Cruz Operation, Inc. Intel386 is a trademark of Intel Corporation 

*$ource; Power Meter™ Vl,5, The Database Group. Inc., Upland, CA. MIPS; Millions of Instructions ter Second 
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IEEE 488 


Interfaces & Software 


Hardware 

IEEE interfaces for PC. AT, 386, 
PS/2, Macintosh, HP, SON & DEC. 
Converters from IEEE to RS-232, 
RS-422, modem, Centronics, SCSI, 
digital I/O and analog I/O. 

IEEE extenders, expanders & buffers. 

Software 

IEEE device drivers for DOS, 

UNIX*. Macintosh & SUN. 

Drivers for Lotus 1-2-3 & Symphony. 
Macintosh IEEE desk accessory. 

PC menu-driven analysis. 

Support 

Free applications support. 

30 day money-back guarantee. 

Two year warranty. 

IEEE seminars available. 

Call for your FREE 
Technical Guide 


Demo disks & application 
notes available 



(216) 439-4091 

Telex 6302820364 - Fax (216) 4394093 
tOtaM&v. * 13*71 Cahitofi Road ■ 6hto 4JU(- 

LjsmJiffl rOTjUlKtH JIT - Fiirii 11 i.WKlOlTK * Milun nti 2lf’fill 
Bruwb («Sl3fl4Wifi7 - UfliinptaK (01 itlUIO* HeWnW (Wlgft&KK 
Munii'h'Ilh'f i 7|fW20 * Zurich (01MCJM444 > Vicimu $222125.^26 
CSorincImn in i tfWKAUi ♦ Onto mdmmtp * t epenfi^n mm# m 

MitdridS4U27UW1 ■ LMkhI i[»l 

(03)^0^23:* 



COMPANY 

INFORMATION 

Brier Technology 

Sharp Electronics Carp. 

(Fiextra disk drive) 

(PC-8000, JX-100 Handheld 

2363 Bering Dr. 

Color Scanner) 

San Jose, CA 95131 

Sharp Plaza 

(408) 435-8463 

Mahwah, NJ 07430 

Inquiry 1081. 

(201) 529-9500 

Holmes Microsystems 
(PFIDO) 

Inquiry 1085, 

Toshiba America, Inc. 

2620 South 900 West 

(Forthcoming IBM/Toshiba high- 

Salt Lake City, UT84119 

resolution color LCD screen, 

(801)975-9929 

T100G, T1000+) 

Inquiry 1082. 

9740 Irvine Blvd. 

IBM 

Irvine, CA 92718 
(714) 583-3000 

(Forthcoming IBM/Toshiba high- 

Inquiry 1086. 

resolution color LCD screen) 
Research Division 

Xircom 

P.O.Box 218 

(Pocket Ethernet adapter) 

Yorktown Heights, NY 10598 

22231 Mulholland Hwy,, Suite 114 

(914)945-3037 

Woodland Hills, CA 91364 

Inquiry !084, 

(818) 884-8755 

Insite Peripherals 

(Floptical disk drive) 

2363 Calle del Mundo 

Santa Clara, CA 95054 
(408) 946-8080 

Inquiry 1083. 

Inquiry 1087. 


What's really called for is a standard 
laptop bus-something like Hewlett- 
Packard's HP Interface Loop, which was 
developed for HP's calculators. Until the 
industry agrees on such an interface, 
however, peripheral makers will be 
forced to find clever ways to connect pe¬ 
ripherals using existing ports. 

One such peripheral is Xircom's 
Pocket Ethernet adapter. This device, 


which attaches to a laptop's parallel port, 
lets you hook into an Ethernet-based 
LAN, You can do everything you can do 
on any other network station, including 
uploading and downloading data and exe¬ 
cuting programs. While some software 
(e.g., LapLink) lets you do the same 
thing, nothing can quite compare with 
the convenience of having the resources 

continued 



Figure 4: Brier's T~ (Twin Tier Tracking) Servo System uses two layers of magnetic 
information. The deeper layer is permanent and provides the tracking information. 






















Our Swans make waves. 


You're looking at a flock of Swans that are 
making waves in the computer industry. 
Waves that have many competitors running 
for safer ground. Don't let their low price 
fool you. Compatibility, reliability, perform- 
ance and unsurpassed customer satisfaction 
have made Swan a bird of prey. No wonder. 
Just look at what Swan has to offer: 

* 3(M>ay satisfaction guarantee 

* Toll-free technical support 

* Full one-year warranty 

* Fast, sure delivery 

* Sorbus* on-site service option 

Capture a Swan and put it to work for 

you in your home or office. All Swan com¬ 
puters offer the top-rated Phoenix ROM BIOS 
to assure 100% compatibility. Just plug it in 
— and take off. 
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CPU 

8088-1 

80286 

80386SX 

80386 
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BIOS 

Phoenix 

Phoenix 

Phoenix 

Phoenix 
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2.1 

11.2 

17.6 

22.0 

Standard Memory 

64BK 

S12K 

1MB 

1MB 

Shadow BIDS 
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384K 

Memory Upgrades 

— 

1MB 
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I/frWHVMMt 

Coprocessor Support 


60SBV 

W1S7SX 

80287 or 963S7 

Expansion Siotei 32-bit 

— 

— 

— 

1 

Expansion Slots: 16-bit 


6 

6 

4 

Expansion Slots: 8-bit 

6 

2 

2 

3 

Dual HD/FD Controller 

w/HDiystonj 
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Yes 

Yes 

Device Ba vs . inwun 

2 Exp. flint 
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Serial Ports 

l 

] 

1 

2 

Additional 1 /G Ports 

t Par /1 Game 

1 Parallel 

1 Parallel 

1 Parallel 

Power Supply 

150W 

200W 

200W 

20GW 

Keyboard rT.Hidi&Qttkar'aaiii 

101 Key 

101 Key 

101 Key 

101 Key 

Additional Features 

Unet Calendar w. EUttr-r. Backup nnr| Setup/Utilities Disk 

3,5" Floppy Drive 

Optional | Your choice [ Your choice [ Your choice 

__MS-DOS ^ BASIC add WP_ 


When Add-Ons Begin to Add Up... 
Call Swan Toll-Free 1-800-468-9044 

Swan brand name peripherals inherit all the quality and value you find 
in Swan computers. And Swan Technologies keeps good company ... 
with unsinkable values from the world's leading software and hardware 
manufacturers. Call us for our catalog of other great Sw T an values. 
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PC HARD DRIVES 

ix /l r^ix 

■VL^flX 

KL3M 20MB <40 ms) Bare/Kit*____$219/5259* 

KL33C 32MB <40 ms) Bant/Kit*_$249/$299 1 ' 



Swan MODEMS 


* Hayes*compatible * Auto answer/dial 

* Include PC Talk III software 

2400 bd internal"__ 599 

1200 bd -- 

2400 bd external .. $149 

1200 bd external_______...,.$89 

' includes Hit Cum r JS raftwair 

Swan VIDEO CARDS 

Switrhable Card ■Hercules* to CCA 

* Parallel nptf. 1 ., r .. , rr - $69 

EGA Card * EGA/CGA/TTL 

* 640 x480 BesoliTHmi r .., $169 

VGA Card ■ Kcgisterdeve! compatible 

* 256K RAM * 17 VGA Modes .$199 
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Drive Options 
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E?u*l npppwf 

$779 

$949 

$1178 

51278 

*w/32Ml 

Hud Dnvt- 

5979 

51149 

$1378 

51478 
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VIDEO OPTIONS 
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Drive Options 
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EGA 

VGA 
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$1448 
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51898 

w/46MTf <26ms) 

Sr LI Interleave 

$1499 
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386SX 

VIDEO OPTIONS 
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w/’B0MB (39msf 
ft li Interleave 

12349 

$2398 

$2548 

52840 

r2Huu.> 

$2994 

$3043 

$3193 

$3493 

Base System, No Video — $1499 

386/20D 

VIDEO OPTIONS 

tarhxte Mnriterr 4 Vuten Adapter 

Drive Options 

Mono 

ItFla! 

Muj'.li 

VGA 

Mum: 

VCSA 

Color 

w/fBMH <2*nwf 
& t:l lntcrlpfl.v'e 

52499 

$2548 

52698 

52998 

w/BOMB (jSiruJ 
if M Interleave 

52849 

$2898 

53048 

$3348 

jv/l-tlMB lUHnul 
ESPfir/H IiUvrl^w 

$3494 

53543 

53693 

53993 

Base System, No Video — $1999 


■ IndudeiSbigl* MK Floppy DfWe 
1 Lrcm IF to 14' Flat Screen, add 54U 


Seagate 

5T-225 20MB <65 mi) Ban/KM*_5219/5239* 

ST-233 30MB <65 ms) Bare/Kin ««««««« 5249/5299* 

ST-123 20MB <40 ms) Bare/Kin .. 5249/5299* 

ST-151 4OM0 (24 ms) .5439 

5T-157K 4SMB <28 ms)....5349 

5T-251-1 40MB <28 mi) . .- .$4M 

ST-4096 80MB (28 ms)..5599 

*Kit Price - include* cables, controller and mounting 
screws. 

Tn nrdrr: No sureKa rgr nr PiwWEf. Viw, MiWtcrCflTd nr AMKX. 
» Ynwr crrdil cord » fkji charged until your order is shipped 
Shipping; 34 or S5 minimum for URi Ground Call lor shipping 
charge on F-aprew Air. APQ, FFO, A K, ill and all foreign order*- 
* If part of your order i* ba reordered,. ihc remainder win be 
■hipped Ul?£ Ground- * Allow 2 wwks Wperronal and enmpany 
rfiirkx fa clear. ■ A LL SALES A RE-FINAL [inccrpt Swan pmduclr 
—firm* returned muil wifhom (nrjdlfcUinitnrdainagr. 

Sn cry., jhippjnjc hi pgee and upgrade fee* orrnot ref imd^bie.f * 
Defied;tve iinpi repWwf nr repaired rrt our dismeion * |7A 
drliveriet add fvX uks las. * I Vires and terms su njm In- change 
without nnttre Dpeiu Sa~m-’l I p-m- MwFri, Hb.m-’Sp-m. Sat, 
12p.nJ.-8p.m5un 



Carbon Copy Plus/hPffl AteridifTfr..._.... 5112 

dBase IV fnm AshtonTate ...5459 

Deluxe Option Board from Central Point $109 

Ex«l v 2.1 from Microsoft -,-$Cal3 

Fastback Plus from Fifth Generation 5104 

Lotus 123 v 2.£lU3jO/raffl Lotws. S299/5Call 

Norton Advanced Utilities from Norton ,.579 

Paradox 3.0/mm Borkitd —..$449 

PC Tools Deluxe v 5.1 from Central Point $49 

G&A from Symantec -$209 

Turbo C E'rofesslonal from Borkt fhJ ...... 5159 

Ventura Publisher from Xerox .. Still 

Windows 386 from M/cmw/f „--S1Z9 

WordPerfect 5,0 from Word Perfect , m „„.$2l9 


Call Toll-Free 1-800468-9044 
& Ask For Our Free Catalog 
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HANDS ON 

UNDER THE HOOD 


of an entire LAN at your disposal. 

The Pocket Ethernet adapter comes in 
two varieties—one for thin Ethernet 
(cheapernet) and one with a standard 
communications connector. The unit is 
packaged with an IPX driver for Novell's 
NetWare. There are no NetBIOS or TCP/ 
IP packages available at this writing, 
though with luck there may be by the 
time you read this. 

A peek inside the Pocket Ethernet 
adapter reveals a standard National 
Semiconductor Ethernet chip and a cus¬ 
tom application-specific IC that handles 
the interface to the serial port. Presum¬ 
ably, this same ASIC can be used to drive 
other chips for other types of networks; 
according to president Dirk Gates, Xir¬ 
com is now working on a Pocket Token 
Ring adapter that will interface to a 
microcomputer in the same way. 

Another very clever peripheral that 
should be available by press time is the 
PFIDO (Printer/Fax Input Device with 
Output) from Holmes Microsystems. 
This gadget weighs less than 4 pounds 
and measures only about 10 by 2 '4 by 3 
inches, yet it's a complete monochrome 
scanner and thermal printer in a single 


unit. It attaches to the serial port of your 
laptop and is meant to work with an inter¬ 
nal fax card on an NEC, Zenith, or high- 
end Toshiba portable. (Alas, there 
doesn't seem to be any provision for an 
external fax modem, so other porta¬ 
bles—and my T1000—may not be able to 
use this device.) 

Most of us have seen those little hand¬ 
held scanners that scan a monochrome 
image into just about any machine 
through a serial port, but Sharp has come 
up with something even more useful: A 
miniature 4- by 6-inch color flatbed 
scanner. Dubbed the JX-100 Handheld 
Color Scanner, it does color separations 
using three filters and a single charge- 
coupled device sensor. 

The output can be specified at 1, 2, 4, 
or 6 bits per pixel, and it runs off 12 
volts, either from batteries or from an AC 
adapter. Combined with one of the new 
flat-panel color displays, this device 
should let you do serious color desktop 
publishing on the road. 

Finally, the laptop industry has been 
abuzz lately with rumors about a patent 
dispute concerning—of ail things—lap¬ 
top computer hinges. GRiD Systems, 


now owned by Tandy, patented certain 
key aspects of the hinges it used to make 
its original clamshell-style laptops. 
Tandy, now in control of the patent, is 
said to be approaching other laptop ven¬ 
dors and demanding that they pay license 
fees. It's not clear whether laptop prices 
will rise as a result, but the dispute, like 
many patent issues, bears watching. 

As you can see from the variety of 
technological developments under way, 
there's no single direction in the laptop 
world. Still, there is a common thread: 
Makers of laptops and laptop peripherals 
are pushing their resources and ingenuity 
to the limit to make their products small¬ 
er, lighter, and more convenient to use. 
Even if you don’t own a laptop, you can 
expect to reap the benefits of these ef¬ 
forts in future computer products. ■ 


L. Brett Glass is a freelance program¬ 
mer, author , and hardware designer re¬ 
siding in Palo Alto, California . He can be 
reached on BIX as 4i glas$< '* 

Your questions and comments are wel¬ 
come. Write to: Editor , BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 


IMMEDIATE 

GRATIFICATION! 

You need it now, not a month from now ... 



nQTOnt'tS ■ DEMOS - TUTORIALS ■ MSSENTATiOHS 


Screen design. Screen Capture. Music Module. 
4th Generation Language. 

Programmer’s Utilities. $299.95 

(505)821-9425 

777-1437 

Requires IBM PC h PS/2, or compatible. 





NEW FOR TURBO C PROGRAMMERS 


Three Serious Tools 

at a ridiculously low price. 

Take advantage of this special 
introductory price. Reg. price $179.00 

The Working Toolbox Software ITogram comes complete wi th an exten¬ 
sive 310 page manual Loaded with examples and a 30-day money back 
guarantee. This ridiculous price is good until October 1, 1989. 

THE WORKING TOOLBOX 

THE WORKING 
SCREEN PAINTER 

* Friendly interactive environment. 

■ Data entry and display. 

- Box & line drawing supported 

- Multi color screens at a glance! 

- SUPER FAST SCREENS 

■ Writes C source code ready to be 
compiled under any memory model. 


THE WORKING ISAM 

■ Stores data in B+ Trees. 

■ Maximum of 256 indexes, 

■ RAM buffers for high speed. 

► 6 types of indexes available 
- Multi He Id indexing 

► All indexes stored in one Hie. 

■ Automatic Recovery, 

► FKKKSOl:RUE COPE 


THE HANDY LIBRARY 

■ Great functions for easier pro * Pop Up. Pull down and bar 

gramming and professional results, menus with one function call! 

■ Intelligent data entry and display. - All memory models supported 

■ C Her! upping windows * Date conversion functions. 


Don’t waste anymore time, order now! Special introductory price 
of 179.99 plus S & H. Call (our toll-free number) or fax your order. 



5197 N.W. 15th St, Suite 120, Margate, FL 33063 


No Royalties! ORDER NOW ONLY $79,99 
1 800-423-1611 or 305-970-0372 
or FAX 305-735-3459 

TUibo c is a registered Trademark of Borland International. 
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KAYPRO COMPUTERS 
Rugged, Reliable, Reputable 



KAYPRO XT 
$549 

Base System with Single Floppy, No Video 


XT Computer 


Disk Drive 
Options 


Dual Floppies 


20 MB Hard Drive, 
single floppy 


30 MB Hard Drive, 
single floppy 


Video Options 

(includes monitor & video adapter) 


14" Flat 
Mono 


899 


1150 


1210 


True .31 Dot Pitch 
VGA VGA Plus 


1399 


1649 


1599 


1849 


1399 



KAYPRO 286/12 
$999 

Base System with Single 1,2MB Floppy, No Video 


286/12 


Disk Drive 
Options 


20MB (40ms) 


40MB (23ms) 


70MB (28ms) 


Video Options 

(ifidudgs monitor & video aoapt&r) 


14" Flat 
Mono 


1499 


1799 


1949 


True .31 Dot Pitch 
VGA VGA Plus 


2049 


2449 


2549 


2249 


2S49 


2749 


All Kaypro computers 
feature: 

• A ragged, American-built 
chassis with vinyl-clad case 

• A reliable, one-year limited 
warranty 

• A reputation of 37 years in 
aerospace electronics; 8 years 
in the computer business 


1MB 

RAM 



1MB 

RAM 


Standard Features 

XT 

286/12 

286/16 

386/20 

CPU 

8088/V-2Q 

80286 

80286 

80386 

Speed flWHi) 

4,77/10.0 

6/12 

8/16 

20 

Standard RAM 

640KB 

1MB 

1MB 

1MB 

Keyboard 

101 Key 

101 Key 

10t Key 

101 Key 

Clock/Calendar 

Lithium Battery Back-up 

Expansion Slots (16-Bit} 

- 

6 

6 

4 

Expansion Slots (8-Bit) 

8 

2 

2 

3 

Serial Ports 

1 

1 

1 

1 

Parallel Ports 

1 

1 

1 

1 

Additional I/O Ports 

1 Game 

- 

- 

- 

Device Bays 

4 

6 

6 

6 

Power Supply 

150W 

200W 

20QW 

20QW 

Operating System* 

Free 

Free 

Free 

Free 


Ask about Kaypro's full line of high- 
performance microcomputers, including 
the new 80386, 33 MHz machine. 

30-Day Money-Back Guarantee 

CALL TOLL-FREE 

1 - 800 - 289-9899 

FAX: 619-259-4713 
Phone: 619-481-3953 

Hours: Mon. - Fri., 8:00 a.m. - 4:30 p.m, F.SX 
Payment: MasterCard, Visa, or Cashier's Check 
preferred. Terms available on approved credit. 
Shipping and Handling: Within U.S.A., 3% 
minimum for UPS Ground. Call for shipping 
charges with alternate carriers. 

Sales Tax: California residents, add 7% + 

Dealer and Corporate Inquiries Welcome 


COMPUTERS 

533 Stevens Avenue 
Solana Beach, CA 92075 


KAYPRO 286/16 
$1399 

Base System wito Single 1,2MB Floppy, No Video 


286/16 


Disk Drive 
Options 


29 MB (40ms) 


40 MB (28ms) 


70 MB (28ms) 


Video Options 

(includes monitor & video adapter) 


14" Flat 
Mono 


1699 


1999 


2149 


True .31 Dot Piloh 
VGA VGA Plus 


2249 


2649 


2749 


2449 


2849 


2949 



1MB 

RAM 


KAYPRO 386/20 
$2299 

Base System with Single 1.2MB Floppy, No Video 


386/20 

Video Options 

(includes mtmilur & video adapted 


Disk Drive 
Options 

14" Ral 
Mono 

True ,31 Dot Pitch 
VGA VGA Plus 


40MB (28ms) 

2799 

3349 

3549 


70MB (28ms) 

3099 

3649 

3849 


150MB (28ms| 

3349 

4395 

4595 



Prices, terms, and specifications subject to change without notice. 

"Each Kaypro computer is shipped with DR DOS 3.4 by Digital Research, Inc,, an MS DOS - compatible operating system that runs up to 25% faster. 















































































Unmatched pricing and performance 

from VNS. 


* 1295 . 

12 MHZ 286 



The Economical VNS 286 

A Complete 12 MHZ High-Speed VNS 286 System 
with 40MB (28MS) Hard Disk 

Complete System Features: 

■ 80286 CPU, 8/12 MHZ Dual Speed, Keyboard 
Selectable 

■ High-Speed RAM, 512K Expandable to 4MB on the 
Motherboard 

■ Phoenix BIOS 

■ 40MB Hard Drive, 1,2MB Floppy Drive 

■ Ultra High-Speed Floppy, Hard Disk Controller 
1:1 Interleave, 800KB/Sec Transfer Rate 

■ High Resolution 12" Amber Display with Tilt and 
Swivel Base, Compatible Graphics Controller 

■ Full 101-Key Enhanced Keyboard, Pleasant 
Tactile-Click Feel 

■ Two Serial and One Parallel Printer Ports and 
One Mouse Port (IBM PS/2 Compatible) 

■ 3-16 Bit and 1-8 Bit Free Expansion Slots 

■ Clock Calendar with Off-Board Battery Backup 

■ 80287 Support, up to 10 MHZ 

■ Meets FCC Requirements 


* 1295 . 





Standard System without Hard Disk $995 

Lowest Cost Upgrades 

■ Additional 512K Memory... $155. 

■ Additional 1.5MB Memory,.. $395. 
k-, ■ EGA Upgrade... $295. 


Also Available with a 20MB Hard Drive — $1195. 


Five Additional Reasons to Call VNS America Now .. 

■ Produced by High Technology Manufacturing Processes 

■ Supports 3.5" and 5.25" Floppy Disks 

■ Phoenix BIOS 


Early Shipment 

100%-Compatible with Your Budget 


*Complete: includes 12 MHz high-speed VNS 286 System with 40MB harddisk drive, monitor and keyboard. 


VNS 


America Corp. 


796 Boston Post Road 
Marlboro, Massachusetts 01752 U.S.A. 
In Massachusetts 508-481-3726 
FAX: 508-481-2218 
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Use Your MasterCard or VISA 

Call 9 a.m. to 8 p.m. EST Mon.-Fri. 

9 a.m. to 5 p.m. EST Sat. 

Order Now Toll-Free 

1 - 800 - 444-7482 




* SCO ,ts 4 trademark or The Santa Cnia Operation, Inc, * DOS and XENIX art registered trademarfcynf Microsoft Cofporatiiin. * PS/2i XT and AT sit trademarks pf IBM Cnrporatinti, 
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SOME ASSEMBLY REQUIRED ■ Tom Thompson 



Stalking the 
8-bit Spectrum 



Here’s how to get 
around a prickly 
problem when using 
color palettes 

D uring the day-to-day grind of 
computer processing, the 
fruits of the Information Age 
can occasionally toss you some 
bad apples. For example, that report you 
downloaded is in a format that your word 
processor refuses to recognize. Or the 
first thing your hot new graphics applica¬ 
tion does is bomb and blow a 10-mega- 
byte black hole in your hard disk’s vol¬ 
ume directory. At times like these, those 
special-purpose utilities you bought earn 
their money. Unfortunately, there comes 
a time (guaranteed by Murphy) when you 
become blessed with a problem whose 
characteristics are so unique that there’s 
no ready-made solution. 

Such problems, by their very nature, 
tend to occur with crucial information. 
Your only hope in this type of jam is to be 
intimately familiar with your computer 
and how it works. That’s because you 
have to take control of the situation by 
cobbling together a unique repair tool to 
work around the problem. Whether or 
not you save the work depends solely on 
what you know. This month I want to re¬ 
late a problem 1 encountered on the Mac 
II, and how I fixed it. 

While doing some graphics work, I 
discovered that, at times, the set of colors 
that belonged to a scanned image file 
weren’t the same colors that showed up 
when the file was imported into a graph¬ 
ics application. Worse, the Mac, in its ef¬ 
forts to display the best possible colors 
for the front window, hampered conven¬ 
tional rescue efforts. 

The solution was to craft an unconven¬ 
tional tool: a Mac function key that lets 
me capture the original image colors and 


save them to a file, allowing me to re¬ 
store the image later by applying the 
stored colors to the file. Since I only dab¬ 
ble in art, this problem was not a crip¬ 
pling one for me, but it was probably dev¬ 
astating for professional artists. Solving 
it provided me with plenty of experience 
working with the Mac’s internals. Before 
discussing the fix, I should explain how 
the Mac handles color. 

The Mac and Color 

Everything appearing on a Mac SE/30’s 
or Mac II’s screen is rendered by graph¬ 
ics software called Color QuickDraw. It 
represents colors in an internal format 
that uses a byte for each primary color: 
red, green, and blue (RGB). These 3 
bytes of color information provide the 
Mac with the capability of displaying up 
to2 24 , or 16,777,216, possible colors. 
You may have noticed the word possi¬ 
ble in that last sentence. Doesn’t Apple’s 
newly introduced 32-Bit QuickDraw 
work with 32-bit pixels that contain 24 


bits of color information, allowing the 
Mac to display this many colors? That’s 
true, but remember that a computer’s 
display is a combination of software and 
hardware. So even though 32-Bit Quick¬ 
Draw might be willing, the hardware 
might not be. 

Quite often you’ll be using a video 
board that manages only 8 bits of color 
information, which limits you to 256 
colors. Why is this? After all, most D/A 
converter (DAC) hardware can generate 
the wide range of colors if necessary. 
However, it’s a different matter for a 
display board to have enough video 
RAM to hold an image composed of 24- 
bit pixels, and here the major obstacle 
quickly becomes cost. Boards with the 
several megabytes of video memory re¬ 
quired to accomplish this cost thousands 
of dollars. Compare this to the price of a 
typical 8-bit-deep video board, which is 
about $700. Unless you’ve won the state 
lottery, I’m willing to bet you’re seeing a 

continued 
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lot fewer colors on your Mac monitor. 

If 256 colors seems limiting, remem¬ 
ber that they can be any of the possible 
16.8 million. Realistic images are possi¬ 
ble if the proper colors are selected: 
Warm colors for flesh tones, say, or lots 
of green hues for a forest scene. This 
sleight of hand, where an S-bit value can 
represent a 24-bit pixel, is handled by a 
set of Color Manager routines and the 
display hardware. 

The Color Manager uses a color look¬ 
up table (CLUT) that maps QuickDraw’s 
internal 24-bit RGB value to an 8-bit 
index value. It's this value that Quick¬ 
Draw writes to the video board's RAM. 
When the pixel is displayed, the video 
hardware uses its own copy of the CLUT 
to map the pixel’s index back into a 24- 
bit value that’s sent to the DACs. Like 
much of the information on the Mac, 
these color tables can be saved in a re¬ 
source on disk called Glut. 

So far, so good. But what happens if 
there’s more than one window on the 
screen, as is often the case under Multi- 
Finder, and each window’s image has its 
own unique set of 256 colors? A set of 
Paiette Manager routines determines 


how to share the limited number of 
colors. The Palette Manager does the 
best it can for all the windows, but it 
gives preference to the front most win¬ 
dow, since that’s the active one and typi¬ 
cally the one you're most interested in. It 
makes these judgment calls based on in¬ 
formation contained in data structures 
called color palettes. Of course, color 
palettes can be stored in a pitt resource. 
Slay acquainted with color tables and 
color palettes; I’ll be getting back to 
them. 

To facilitate the sharing of images 
among applications, Apple has defined a 
version 2 picture format (termed PICT) 
that describes color images as a sequence 
of Color QuickDraw commands, (An 
earlier pre-Mac II version l picture for¬ 
mat dealt only with black-and-white 
images.) As an image is drawn, the Color 
QuickDraw commands can be recorded 
into the data fork of a file whose type is 
set to PICT so other Mac applications can 
recognize it. 

The image can also be written into a 
(you guessed it) PICT resource, but in 
this case, it can’t be stored on the fly. 
The entire image must be built in mem¬ 


ory before the Resource Manager can 
write it to a file. Wherever it’s saved, an 
image’s data can be read and “played 
back ’ ’ from w i t h i n di ffe rent app I icat ion s 
by using the appropriate Color Quick¬ 
Draw calls. The PICT format and Color 
QuickDraw thus allow images to be 
treated as objects that can be displayed, 
selected, and copied to other documents 
without regard to how the image was 
made. 

The Problem: Colors That Run 

With all this software working in concert 
to properly render color graphics on the 
Mac IPs screen, you might be wondering 
where things could go wrong. Remember 
that the image pixels, whether living in 
video RAM or on a disk file, are com¬ 
posed of 8-bit indexes. The PICT format 
also contains a copy of the color table so 
that these indexes can be translated back 
to 24-bit RGB values as required. 

When an image is loaded into mem¬ 
ory, the Color Manager updates both 
Color QuickDraw’s and the video hard¬ 
ware's CLUTs from this color table, and 
the image reproduces accurately. But 

continued 


Turbo Pascal Tools 

A Multi-User B-Tree Toolkit 

ffl Write powerful network i 

co mpati b 1 e databases faste r \ 
\ and easier using B-Tree 

t 1 Filer 5,0. Youll have the 

1 iBjj fastest, safest, most flexible 

l** * databases - no rigid struc¬ 

ture, no TSR hassles, no running 
out of files. And they're compatible with 
Novell, 3Com, MS -NET. and others. 

You get: ■ Fixed and variable length 
records ■ Two billion records per 
data base a Up to 1 00 indexes per fi le 
■ Flexible record locking ■ Fail-safe 
mode with journaling ■ Units for sort¬ 
ing, browsing, reindexing, and network 
control. 

B-Tree Filer includes full source 
code, documentation, technical support, 
and you pay NO royalties. 

B-Trte Filer 5*0 is only $ 125* [singleuser) 

With network support, only $ 175, 

to Help You Program 

“A Superbly Crafted Toolbox*’ 

Turbo Professional 5*0 V J 

riW® and is a library of more than % 

i 600 state-of-the-art 

routines optimized for 
i ■ Turbo Pascal 5.0. it 

\ • , ' W* includes compiete 

source code, compre¬ 
hensive documentation, and powerful 
and useful demo programs. 

You get: *TSR management 

■ Menus and windows «BCD ■ Large 

a r rays an d more. Mm Comp lete 

mouse support ■ Window-oriented text 
editor ■ Scrolling data entry screens 

■ Versatile pick lists ■ On-line reference 
guide, and more. 

** Turbo Professionals superbly crafted 
toolbox... [makes j the hard stuff so easy , * 

Kent Porter, Dr. Dobb's Journal, 4/88 

Turbo Professional 5*0 is only $125* 

i Faster and Easier 

Analytical Tools to Help You 

L Write Better Programs 

You ’ 11 wr i te better Tu rbo 
| Pascal 5.0 programs easier 

\ and faster using the power- 

1 ful analytical tools of Turbo 

\ - An a ly s 1 5 * 0. You ge t an 

integrated development envi¬ 
ronment with: ■ File Browser m Mouse 
support ■ Hotkey access to the compiler, i 
debugger and the analytical tools. 

The tools include: Pascal for¬ 
matter, Program structure analyzer, Pro¬ 
gram lister, three Execution profilers, 
and Unit disassembler. 

m Turbo .Analyst... a valuable tool for every 

Turbo Pascal programmer. The Program 
Structure Analyzer...a timesaver. 

The integrated environment...impressive. 99 

Namir Shammas, Turbo Tech Report, 7/88 

Turbo Analyst 5.0 is only $90* 

Satisfaction guaranteed or your money hack within »| Call toll-free for Credit Card Orders. 

SO days. Turbo Pascal 4.0 or 5.0 is required. t . 

Shipping and taxes prepaid in 115. and Canada. —-“ 1 -ROIL IT 1 BO 

Elsewhere add SI 5 per unit For more information 1 OU\f OOO *4 1 DU 

call j,408) 438-8605. TurijaPower Software P.O.Box 66747 Scotts Valley, CA 95066-0747 Continental U.S. and Canada 
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NINE REASONS TO BUY CUPPER 
WITHOUT A MOMENT’S HESITATION! 


The Clipper language offers 
two compelling reasons to adopt it 
as your application development stan¬ 
dard: open architecture and .EXE file 
generation. Clipper 5.0 boasts seven 
more. We think you’ll be convinced 
before you reach number nine. 


n 


Open Architecture. 


pi 


Faster 

Development 


Clipper is both powerful and easy! 
to use, with the most comprehensive 1 
command and function set available. 
Want more? Extend the Clipper 
language with user-defined functions 
written in Clipper, Assembler, C and 
other languages. 


.RTLink features faster linking 
time and incremental linking, so 
only the changed object files get 
re-finked when you compile. 


Ctipp & 


R 


User-defined 

Commands. 


Even more extensibility is 
available in Clipper 5.0. Support for 
user-defined commands allows you 
to tailor your command set to a 
specific business or industry. 


PI 


.EXE File Generation. 

Clipper’s compiler yields stand¬ 
alone .EXE files for unrestricted 
distribution, requiring no LAN- 
PACKs™, no run-time modules and 
no licenses of any kind! 


El 


Break the 640K 
DOS Limit! 

Improved memory management 
in Clipper 5.0, made possible by an 
exclusive version of Pocket Soft’s 
.RTLink™, lets you run applications 
larger than 640K, without overlays! 



GETtTFRST, 
GET IT FREE! 


n 


.. Faster, 

• J Smaller Code. 

Compiler directives allow more 
efficient execution with less code 
needed to accomodate varying PC 
configurations. 


R Multi-dimensional 
Arrays. 

Accurate modelling of actual 
circumstances is enhanced by the 
power of multi-dimensional arrays. 

New 

Documentation, 

1 1 Including an 
■J On-line Guide. 

New and expanded documen¬ 
tation will make you immediately 
productive in Clipper 5.0. And you 
can access it all on-line through the 
included Guide to Clipper™ and 
Norton Guides™ Engine. 

[71 You Can 
E* J Get It First! 

Buy the current version of 
Clipper after June 1,1989, register 
your copy, and be among the first 
to get Clipper 5.0— Free! You’ll 
even save $100 off the suggested 
retail price of Clipper 5.0. 

So, don’t hesitate! Give us a call 
for the name of your nearest 
authorized dealer, and make your 
commitment to Clipper, today. 


Clipper 0 


The Application Development Standard 
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if this information is lost, the Mac II 
doesn't know what RGB values to use to 
reconstruct the image. In such a case, the 
Mac uses what it has: a set of 256 default 
system colors. While this default color 
table carries a wide range of colors, there 
may not be nearly enough warm shades 
or green hues available for the images 
mentioned earlier. When this happens, 
some of the scene's colors get rendered in 
other hues, frequently producing hor¬ 
rific results. 


How could this occur? As long as an 
application uses Color QuickDraw to 
display the image, there's no trouble. 
However, some graphics applications use 
their own routines to read in the image 
data so that they can manipulate it in 
their own internal format. Then the ap¬ 
plication extracts the color table from the 
PICT file so that it can make sense of the 
colors. Now you can see where there 
might be a problem. 

I used PixelPaint 1.0 to tinker with 


color images that I scanned on a Howtek 
scanner. Although the images looked 
great in the scanning application, they 
often looked ghastly when imported into 
PixelPaint* It turns out that PixelPaint 
1,0 expects to find the color table infor¬ 
mation in a custom COLR resource at¬ 
tached to the file. You're all set if the 
PICT file contains the COLR resource 
that PixelPaint expects* But if you get a 
PICT file from an application that 
doesn't attach this extra resource to it, 
you're in trouble. Certain scanning soft¬ 
ware just doesn't supply the extra—or 
correct™color resources, (Some scan¬ 
ning software covers all bets, saving not 
only the image, but also COLR, clut, 
and pltt resources in a file.) 

My first attempt at a workaround for 
this problem of colors getting away was 
to use Bill Steinberg’s Klutz desk acces¬ 
sory (klutz being a pun on clut). This 
spiffy DA lets you examine the current 
color table, modify certain colors in it if 
you wish, and then save the table to a file. 
Even better, when the time is right, you 
can have Klutz reload the file and then 
adjust the Mac IPs colors to those stored 
in the file. 

My plan of attack was to scan in an 
image, activate Klutz, and save the 
image's color table. Then I’d save the 
image in a PICT file. Next, I'd launch 
PixelPaint and load the PICT file. Then 
I'd start Klutz, load the color table file 
(forcing the default colors to those I had 
captured in the scanning application), 
and finally save the image. PixelPaint 
would, of course, add the modified 
colors to a COLR resource as it saved the 
file. It might be a clunky way to nail the 
colors down, but at least it should solve 
the problem. 

What looked good in concept was 
flawed in execution. When I was ready to 
capture the image’s colors using Klutz, 
something odd happened. Some of the 
colors changed to new, bright hues, man¬ 
gling the scanned image* Now what? I 
didn't have a clue until I realized that 
about six of the new colors matched the 
colors of the Apple logo in the menu bar. 
Remember the Palette Manager? It ad¬ 
justs the display's colors, giving priority 
to the frontmost window. The frontmost 
window was no longer the image win¬ 
dow, but now the Klutz DA, including 
the Apple logo in the menu bar. 

Every time I captured the color table 
with Klutz, the Palette Manager me¬ 
thodically contaminated the color table 
with the Apple logo colors. Tinkering 
with the offending colors within‘Klutz 
didn't do any good, because the Palette 

continued 
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Turn your favorite 
C compiler into a 
powerful database 
manager with the 


tabase Toolchest 


The C/Database Toolchest™ 

adds sophisticated file manage¬ 
ment functions to your Power C™, 
Turbo C®, QuickC", or Microsoft- C 
compiler. With the C/Database 
Toolchest™ , your data requires 
much less disk space than with 
programs like dBASE®, and you 
can access your data much faster. 
Of course the full power of C 
provides you with an unlimited 
amount of programming flexibility. 

The C/Database Toolchest™ 
includes three major components: 

1) An advanced B+tree library 
you instant access to your 

ISAM library 
you with an easy-to-use 


3) A complete database manager 
(with C source code included) 
shows you how to create impres¬ 
sive applications. 

You also receive a comprehen¬ 
sive 350 page manual and a utility 
for converting dBASE® files. 

The C/Database Toolchest™ 
supports features that you'd expect 
to find only in products costing ten 
times as much. Advanced features 
include variable length records, 
variable length keys, multiple keys 
per index, and multiple indexes 
stored in a single file.Your data files 
can contain an unlimited number of 
records, and each record can be as 
large as 32K bytes in length. 

About the only thing that the 
C/Database Toolchest™ doesn't 
do is cost you a lot of money. 

We've kept our price low so you 
can manage your budget as easily 
as your data. 


Now Only $19.95! 
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Order Coupon 


State. 
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Paying By_Money Order_Xheck 

.Visa__ MC_AX_Disc. 


Card#_ 

Exp. Date. 
DiskSize- 


Qly Product 


Price 


- C/Database Toole h-esi.Si 9.95 

_ C/Databasa Library Source.. $10.00 

B+tree & ISAM library source code 

Add Shipping ($5 USA. $20 Foreign) .. 

Tern Residents Add 8% Sales Tax. 

Total Amount of Your Order... 


Subtotal 


Order now by calling our toll free 
number or mail the coupon to: 

Mix Software 
1132 Commerce Drive 
Richardson, TX 75081 

1-800-333-0330 

60 Day Money Back Guarantee 

Not Copy Protected ■ Royalty Free 
For technical support, please call: 

1 -214-783-6001 


C/Dafabase Toolchest and Power C are trademarks of Mix Software, QuickC and Microsoft C are ragrstered trademarks of Microsoft Turbo C is a registered trademark of Borland, dBASE is a registered trademark or Ashton-Tale 
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Listing 1: The complete source listing for the Capture GLUT FKEY. It's compiled into a resource of type FKEY and then 

pasted into the System file. 

^include "EventHgr.h" 

/* Did we get the memory? *1 

include "FileHgr.to" 

if (IMertErrorO) /* Yes #/ 

include '’MacTypes.h 1 ' 

# include n MemoryMgr*h N 

!* Stuff count into header #/ 

£ Include ^pascal, h rf 

{ * * dummyTable).eolorCount - numberofColors ; 

M include "StdFUePkg.h" 

f* Copy the RGB values #/ 

^include "QuickDraw.h" 

for (i = 0;I <= numberofColors;i++) 

tflnelude '’WlndowMgr.h 1 ' 

4include " Color.h" 

{* #dummyTab le) - co lorData [ I] , red = 

include M SotUpA4.b rl 

( ** thiscolorTab).ctTable[1]* rgb.red; 

# define NIL DL 

( * * dummyTable ) .colorData [1] ,green ^ 

(#* thiscolorTab ) .ctTable[1],rgb.green; 

/*■ Coords for output file dialog box */ 

(** dummyTable).eolorData[i].blue = 

( **thiscolorTab).ctTable}; I].rgb.blue; 

0define PUT-FILE-X IDO 

) 

^define PUT_FILELY 100 

where.v - PUT_FILELX; 

/# number indicates the window uses color */ 

^define HAS_C0L0R QxCOOO 

where.h = PUT_FILE_Y; 

/* Ask for filename */ 

/# Indicates the graphics port la a direct device */ 

SFPutFile (where, f1 PSave color info as: 1 ', NIL* 

tout_Reply); 

fdefine DIRECT-DEVICE 16 

1* Get a valid response? #/ 

/* bytes per RGBColor entry *j 
^define BYTES„3N_RGB 6 

tf (outjeply. good) f* Yes #/ 

/* Make the destination volume current */ 

1 ************** main *#****#*#*#**#*/ 

SetVol(NIL r out-Raply.vRefNum); 

/* and create the file with its creator 

main{) 

and type specified #/ 

( 

Flle_error « Create (out„fleply. flfame, 
out„ Re ply, vRe fNum * 'P1XR 1 * 'PX05 f )i 

int ij 

OSType flle-Creator, file_Type; 

/# Now write resource map to it */ 

OSErr fne_errar; 

C reateResFile(ou t_Reply,fName); 

short refNum; 

int oldVol; 

/* Process result from Resource Manager »/ 

unsigned char *out_Name; 

switch(HesError()) 

SFReply out_fleply; /* Reply from SFPutFile »/ 

t 

int out_vRefNum; 

FInfo tempfllelnfo; 

case dupFNErr; 

Point where; f* Top left corner of file dialog *} 

i* File already exists , wipe It out *} 
file^error = FSDelete{ out„Reply.fName t 

Int err; 

int numberofDolors; 

out_Reply.vRefNum); 

CTabHandle thisc olorTab; 

file_error = Create(out_Reply.fName, 
out_Reply + vRefNura, 'PIXRS H PX05 r ); 

CGrsfFtr the-Window; 

/* Custom resource for PlxelPaint */ 
typedef struct our_Colora { 

CreateResFlle (out—Reply. fName); 

case noErr: 

int colorCo-unt; 

I* No problem! Open the resource fork */ 

RGBColor c olorDat a[]; 

refNum = OpenRFPerra( out-Reply.fName , 

} our^Colors, **our_ColorHandle; 

out_Reply *vRefNum ( fsWrPerm); 

f* Handle for custom resource *f 

/* Add custom resource */ 

AddResourcetdummyTable, 1 CDLR' r 

our_ColorHan d le dummyTab le; 

999 ( 11 \ PCiis tom Colors f| ); 

RememberAOCJ; 

1* Add the color table */ 

AddResource(thiscolorTab , * clut * t 

SetUpA4(); 

999, 11 \ PColor Table"); 
i* Close the file *1 

1* Start our REAL code */ 

CloaeResFlle(refNum); 
break; 

1* Get CGrafPtr to active window */ 
the_Wlndow * (CGrafPtr)FrontVindovQi 

default: 

/* Save current volume *f 

/* Unknown error, try to abort cleanly #/ 

CloseResFile(refNum); 

GetVolfNIL, &oldVol); 

1* Window present? */ 

/* Announce that there was a problem */ 

SyaBeep(50)j 

if ((the_Window 1= NIL) && 

break; 

/* Uses color? */ 

} /* end switch *f 

((#the_Window).portVera ion >- HAS-CQLGR) && 

) 1* end if out^Reply.good *f 

/* Uses a GLUT? */ 

{(**(*theJtflndow).portPixMap).pixelType l= DIRECT-DEVICE) && 

f* Release memory for the custom reaource */ 

/* Uses a GLUT? #/ 

HisposHandle(dummyTable ); 

(((WindowPeek)the_Wlndow)->windowKind != dialogKlnd)) 

] f* end if INemError */ 

f 

/* Lock the color table handle down */ 

else 

SysBeep(50); 

HLock((**(*the-Window) portPixMap).pmTable); 

1* Stash ft of colors */ 

DisposHandle [thiscolorTab); 

} /* end if Jerr *{ 

numberofColors = 

else 

(**{** (*the_Uindaw),portPixMap).pmTable),ctSise; 

SysBeep(50); 

/* Get handle to the color table #/ 

/» Release the color table handle */ 

thiscolorTab = (**(*the_Windou).portPixMap).pmTable; 

HUnlock( (#* (nhe_Window) ^portPixMap) .pmTable); 

/* Make a copy of it t/ 

) 1* end if the_Window *j 
else /* No window, or bogus type */ 

err - HandToHand(ftthiscolorTab); 

SysBeep(50); 

f* Copy successful, continue *f 

/* Clean up */ 

if (Jerr) 

(* Back to the volume we started on *f 

{ 

SetVol(NIL f oldVol); 

dummyTable = (our_ColorHandle) NewHandle({ BYTES.. IN_RGB * 

Restore A4( ); 

(numberofColors + 1)) + 2)\ 

} /¥, end main #/ 
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* Higher level language 
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* Runs under DOS, OS/2 and 
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Manager simply reassigned them else¬ 
where in the color table. It didn't take too 
long to realize that I couldn't use Klutz to 
fix the problem* 

A Keyboard Fix 

An unconventional problem requires an 
unconventional solution. Ideally, I 
wanted to keep the window with the 
image front most, or else the Palette 
Manager would get into the act. Yet I had 
to have some way to save its colors. The 
answer was, in a sense, obvious: Since 
pointing and clicking with the mouse 
changes the window order, and thus 
wreaks havoc with the color tables, don't 
use it* Use the keyboard instead to trig¬ 
ger the color capture process. A function 
key was what 1 needed* 

The occasional Mac user might won¬ 
der where the function keys are on a 
Mac. It's not that they’re hidden, it's just 
that there are no physical function keys 
on a Standard Mac keyboard. (The func¬ 
tion keys on an Extended keyboard are 
there primarily for those who run a DOS 
emulation; they normally serve no other 
purpose.) A Mac function key is actually 
a combination of keystrokes: the Com¬ 


mand key, the Shift key, and a number 
key pressed simultaneously* The Mac 
OS intercepts these key combinations 
and executes snippets of code that per¬ 
form specific actions. Mac function keys 
are called FKEYs, based on the name of 
the resource (FKEY) that the code is 
stored in* 

Apple has defined the actions for 
FKEYs 1 through 4. Most Mac users 
know that Command-Shift-1 ejects the 
floppy disk from the internal drive, 
Command-Shift-2 ejects a floppy disk 
from an external or second drive. Com¬ 
mand-Shi ft-3 dumps the Mac screen to a 
MacPaint file, and Command-Shift-4 
dumps the screen to an Imagewriter, 
FKEYs 5 through 9 and 0 are unas¬ 
signed. However, these empty "slots” 
can be put to use if you plug in an FKEY 
resource whose resource ID number 
matches one of the unassigned values. 
Thanks to the flexibility of the Mac OS, I 
can install my own FKEY and use it to 
capture the color information* 

A Close Look at the Solution 

Needless to say, I wandered down a lot of 
blind alleys—and got mugged in quite a 




Many so-called storage sub¬ 
systems are no more than a 
collection of third-party com¬ 
ponents thrown together in 
a box. 

At Storage Dimensions, we 
think a total storage solution 
means a lot more. 

A Complete Solution 
From Start To Finish. 

At Storage Dimensions, we 
design our subsystems using 
a "total systems" approach. 


We start by developing our 
own software, firmware and 
host adapters. We also 
engineer and test all 
components to ensure they 
work together in your applica¬ 
tion environment. 

And we finish the job with 
responsive service and knowl¬ 
edgeable technical support. 

This means you get an easy- 
to-use mass storage solution 
designed to meet your mass 
storage needs. 


few of them—before I got it right. I 
called the FKEY “Capture CLUT” and 
wrote it in Symantec’s Think C version 
3.0. Listing 1 tells the whole story, but 
allow me to cover some of the important 
details by following the sequence of op¬ 
erations that Capture CLUT uses to grab 
a color table. 

When the FKEY starts, it uses the 
Window Manager’s FrontWindow() 
trap to select the frontmost window on 
the screen. Now, to start some safety 
checks, first check for the presence of a 
window. FrontWindow(} does the work 
by returning a NIL if there isn’t a win¬ 
dow. 

Check that it’s a color window. Why 
would this be a problem on a Mac II, 
since it uses color? Well, when the Mac II 
was first introduced, it was able to run 
existing Mac software because it sup¬ 
ported conventional QuickDraw (black- 
and-white) windows as well as the Color 
QuickDraw windows. It’s possible for 
both types of windows to be sharing the 
screen. The ability to support two differ¬ 
ent drawing environments at the same 
time is a hazard. Technically, both win¬ 
dows are the same depth in the video 
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0 Completely Integrated Solutions 
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board's memory, but down in the win¬ 
dow management data structures, things 
are quite different for monochrome and 
color. 

Conventional windows use a drawing 
mechanism called a graphics port, or 
grafFort; for Color QuickDraw it's a 
color graphics port, or cGrafPort* The 
data structures of these graphics ports 
are the same size, and much of the infor¬ 
mation is identical, but certain entries in 
cGrafPort are handies pointing to color 
information associated with the port. To 
locate and extract the color table from the 
front window, Capture CLUT relies on 
these entries to hold valid information. 

If you were to accidentally trigger 
Capture CLUT with a grafPort window 
(rather than a cGrafPort window) in the 
front position, Capture CLUT would be 
working with gibberish. This often 
pitches the Mac into the abyss of the Odd 
Address and Illegal Instruction, and it 
re acquaints you with either your debug¬ 
ger or the infamous bomb box. You can 
safely determine the type of window that 
you're using by examining the graphics 
port's portVersion value. The high 2 
bits are set (COGO hexadecimal) when 


you're using a color window. 

Oddly enough, the recently intro¬ 
duced 32-Bit QuickDraw poses a hazard 
as well. Since 32-bit pixels by themsel ves 
are large enough to hold actual color in¬ 
formation, they are used by the video 
board’s DAC hardware directly. Video 
boards using 32-bit pixels in this way are 
called direct devices . They obviously 
don't require color lookup, so there's no 
valid information in the window's color 
table—another opportunity for informa¬ 
tion to trip Capture CLUT into hyper¬ 
space. To avoid this possibility, you 
examine the window's pixelType. If 
pixelType has a value of 16, the window 
is associated with a direct device, and 
you should abort the attempt to use the 
color table. 

Finally, check to see if the window is 
a dialog box. Dialog boxes typically 
carry text-only information or alert you 
to a problem requiring a response. I've 
designed Capture CLUT to ignore this 
window type. For whatever reason, if the 
frontmost window doesn't pass muster, 
you beep the Mac to signal a problem and 
return the thread of execution to the host 
application. 


The Real Work 

Capture CLUT locks the window's color 
table in memory using the Memory Man¬ 
ager's HLock() trap. This lets you ex¬ 
tract the number of colors in the table and 
make a copy of it, while preventing the 
Mac's Memory Manager from hustling it 
off to a different part of RAM if an oper¬ 
ation triggers memory relocation. Use 
the general-purpose copy routine Hand- 
toHand trap to make a duplicate of the 
table in memory, letting it deal with allo¬ 
cating the memory it needs. Check the 
error code returned by HandtoHand to 
see if it was successful. Again, if there 
was trouble, beep and bail out of the 
operation. 

Now, to tackle that custom resource, 
start by using ffewHandle() to allocate 
memory for a data table structure that's 
designed to resemble the COLR re¬ 
source. I determined the format of 
COLR by conversing on BIX and spe¬ 
lunking in ResEdit. The amount of mem¬ 
ory to request depends on the depth of the 
screen. Again, check to see if you got the 
memory you need. If you did, Capture 
CLUT copies the number-of-oolors value to 

continued 



Complete 
Subsystems For 
DOS, NetWare® 
and Macintosh? 

With Storage Dimensions' 
broad line of storage solutions, 
you get the performance you 
need, and the choices you want 
—from 45 megabytes to 2.6 
gigabytes, in internal and exter¬ 
nal configurations. With sup¬ 
port for all popular interfaces. 

Plus, our subsystems install 
easily in minutes, are 100% 


compatible with your operating 
environment, and deliver excep¬ 
tional reliability. 

Hard Disk And Optical 
Subsystem Families. 


Product 

Family 

Application 

Capacity 

Range 

Interfaces 

Supported 

SpeedStor" 

PC/MS-DOS 

120 MB 
to 2.6 GB 

ESDI, SCSI, 
ST412, RLL 

LANStor™ 

Novell 

NetWare 

115 MB 
to 2.6 GB 

ESDI, SCSI, 
ST412, OCB 

La&erStor™ 

Wnte-Once 

Optical 

PC/MS-DOS 

8. Mac 

786 MB 
(DOS) 

732 MB 
(Mad 

SCSI 

MacinStoc" 

Apple 

Macintosh 

45 to 

650 MB 

SCSI 


A Storage Solution 
Designed For You. 

No matter what your appli¬ 
cation, chances are Storage 
Dimensions has a complete 
storage solution designed to 
support it. Call your Storage 
Dimensions/Maxtor sales office 
for the distributor nearest you. 

United Kingdom 44 4862 29814 
West Germany 49 8990 37 022 
France 33 1 46 86 20 98 

STORAGE 
DIMENSIONS 

S MAXTOR COMPANY 

2145 Hamilton Avenue, 5an Jose, CA 95125 


Across The line. 


More In Store.™ 

©1989 Storage Dimensions. 

SpeedStor, LANStOr, LaserStorand Mac inStar 
ate trademarks of Storage Dimensions. 
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HANDS ON 

SOME ASSEMBLY REQUIRED 


BLAST.. 

Complete 
Communications, 
ONE Software 


Package. 




PC, MAC, UNIX, XENIX, VAX, 

and mure, 30 popular operating systems. 
Connect and manage file transfers around 
the office or around the world. 

RIGHT OUT OF THE BOX 

Use regular modems, V.32, new high 
speed modems, X. 25,LANs . . 

BLAST maJces them all compatible. 

FOR INSTANT NETWORKS 

Link two computers or 2000 . . with 

* One easy, identical interface 

■ One set of commands 

■ One powerful script language 

* One reliable program 

WITH ALL THE FEATURES 

* Bulletproof file transfer 

* Terminal Emulators - VT 100/220, etc, 

* Scripting for customized routines 

* PC to PC Remote Control 

* Fully automated operation 

* Unbeatable noise resistance 
IN GOOD COMPANY 

* Over 50>000 users worldwide 

* Top-Notch technical support 


Call 800-24-BLAST 



BLAST 

Communications Research Group 


5615 Corporate Blvd. * Baton Rouge, Louisiana 70606 
(504) 623-6888 


the dummy table, followed by the color 
table's RGB values. 

You’ve got the goods, and Capture 
GLUT asks where you want to store 
them. It uses SFPutFile () to put up a di¬ 
alog box prompting you for the volume 
and filename in which to stash the color 
table. When this dialog box becomes the 
frontmost window on the screen, the Pal¬ 
ette Manager might monkey with the 
screen colors. But that's no problem, 
since you've already captured the color 
table before the SFPutFile () window is 
up front. 

After typing a filename, tapping on 
Return or clicking on OK proceeds to 
create the file. Use the File Manager's 
Create (} function to make a file whose 
attributes are type PX05, with a creator 
of PIXR, These attributes match those 
that PixelPaint uses when it searches for 
a color table to load. Then use the Re¬ 
source Manager trap GreateResFile () 
to build a resource map in memory that 
will be used for writing to the file’s re¬ 
source fork* 

Again, check for errors. If a file with 
that name already exists, use the File 
Manager's FSDelete() function to ask 
if you want to replace the file. Use Add- 
Resource to assign the color table to the 
file while setting its resource type (dut) 
and resource ID (999). And you’re done 
except for cleaning up. 

Call CloseResFile(), which has the 
resources written to the file and then 
closes it. Dispose of any memory you al¬ 
located and unlock the color table. Be 
careful where and how you free the 
memory for the dummy table and color 
tables. Nothing causes the Mac to crash 
and burn faster than deallocating a block 
of memory that you never had to begin 
with* 

Two Caveats 

You should note two important things 
about Capture CLUT right away. First, 
there’s no initialization code. Some spe¬ 
cialized FKEYs execute minimal setup 
code to perform a specific task, but for 
the problem I’m trying to fix, Capture 
GLUT relies heavily on information 
within the application's environment. 
That means the last thing you want to do 
is mess with it 

It also means that this FKEY relies on 
the host application to have initialized 
certain Managers if it's to operate prop¬ 
erly. Since Capture CLUT examines the 
data structures of a window, the Window 
Manager should have been initialized. 
The SFPutFile () dialog box requires 
that the Dialog Manager and TextEdit be 
set up. It's a rare application that doesn't 


have a window or menu bar, or doesn't 
use the 5FGetFile() or SFPutFile() 
functions to deal with files, so you're 
pretty safe assuming that this initializa¬ 
tion has been done. Nevertheless, be 
aware of the remote possibility that Cap¬ 
ture CLUT could crash an application if 
this initialization hasn't been done. 

Second, notice that Capture CLUT 
does error checking. Since the FKEY 
kicks in right in the middle of a working 
application, it’s a good idea to verify that 
your operations worked properly. If you 
don't, you stand a good chance of dam¬ 
aging the application's environment, 
causing it to crash. As an added bonus, if 
the application has files open when it 
crashes, there's the risk of trashing the 
Mac II's hard disk. Needless to say, I 
have little use for something that destroys 
my computer system with just a few key¬ 
strokes. The file I/O checking could be 
beefed up, but it's been more than ade¬ 
quate for my work. 

This is not to say that an FKEY is an 
unreliable way to deal with a problem. 
For starters, you don’t need to write a lot 
of initialization code or try to implement 
an elaborate event loop that typical Mac 
and OS/2 applications require. As the 
listing shows, ail that's required is a 
short, linear piece of code. As for han¬ 
dling errors, you can avoid a lot of trouble 
simply by coding defensively. But that’s 
a truth that applies equally to applica¬ 
tions as well as FKEYs, Finally, you can 
invoke the FKEY from within any appli¬ 
cation at any time, and that's usually 
when trouble pounces on you: while 
you're trying to do some work, not at the 
Desktop. 

It's true that you need to know a lot 
about the Mac before you can begin pro¬ 
gramming it. I've used no less than the 
Window Manager, Color Manager, Re¬ 
source Manager, File Manager, and 
Memory Manager just to write a simple 
FKEY. But also notice the rich set of 
functions that the Mac provides: for this 
FKEY, 18 that make heavy use of data 
structures maintained by the Mac OS* 
It’s both the Mac’s weakness and its 
strength* This complex but versatile en¬ 
vironment lets you write short pieces of 
code that accomplish a lot. 

I had Think C compile the code and 
then generate a code resource of type 
FKEY, with a resource ID of 6. This ID 
number tells the Mac OS to execute the 
Capture CLUT code when Comm and - 
Shift-6 is pressed. I also had Think C set 
the output file's type to FKEY and cre¬ 
ator to CWFK, so that most FKEY in¬ 
stallation utilities would recognize it. 

continued 
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STATGRAPHICSf Sophisticated Data Analysis and 
Gorgeous Graphics—In An Easy-to-Use PC Statistics Package. 


Get the best of both worlds with STATCRAPH1CS— 
sophisticated data analysis and a dazzling array of graphics 
in an easy-to-use PC statistics package. 

Powerful Statistics, Realize the full potential of your 
analytical skilk STATCRAPHICS gives you over 250 statis¬ 
tical procedures including ANOVA, regression analysis, 
quality control procedures, experimental design, multivariate 
techniques, nonparametric methods, exploratory data 
analysis, forecasting, time series analysis, and more. 

Incredible Graphics, TUm the “Ho-Hum” into the “Ah-Ha!” 
STATCRAPHICS includes over 50 types of graphs that 
allow you to analyze your data visually and communicate 
your results brilliantly! 

Easy To Learn and Use, Enter your data using our full-screen 
editor, or import data directly from your ASCII, dBASB * 
Lotus* or DIF files, STATCRAPHICS is completely menu- 
driven and includes online HELP, a self-paced tutorial, 


handy reference cards, and a user’s guide complete with 
examples and sample data sets. No wonder InfoWorld said 
STATCRAPHICS “makes interactive data analysis and 
knock-your-socks-off graphics easy.” 

Why compromise? Get the power of sophisticated data 
analysis and gorgeous graphics with STATCRAPHICS — 
all for only $895 * For more details or to order today call: 


(800) 592-0050 ext. 400 

In Maryland, (301) 984-5123; 

Outside the U.S., (301) 984-5412 for 
the nam e of the dealer nearest you. 

Ask about our money-back guarantee! 


UN 


Honors 

cHOicr 



March 34, m 


STSC 


STSC, Inc. 

2115 East Jefferson Street 
Rockville, MD 20852 

Circle 275 on Reader Service Card 


* Suggested retail price In UJS. sr>d Canada. International prices vary. STATCRA PH KS, d BASE, and Lotus are registered trademarks erf Statistical Graphics- Cerpi, Ashlon-'fate. and Lotus Development Conn. ttsoecHuelv 

















BYTE BACK ISSUES 

FOR SALE 


Issues 

Available 


January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 

December 

Inside the 
IBM PCs 
Applications 
Software Today 


1987 1988 1989 


Rates (postage and handling included): 


1987^89 BYTE Issues $6.00* 
BYTE 1 83- f 84 Index $4*00 

BYTE 1985 Index $4.00 

BYTE 1986 Index $4.00 

BYTE 1987 Index $5.00 

*June 1988 (Benchmarks) $3.00 


BYTE 1988 Index $5.00 

1985 Inside The IBM PCs $4.00 

1986 Inside The IBM PCs $5.00 
1988 Inside The IBM PCs $6.00 
Applications Software 

Today Special $4.00 


The above prices include postage in the US, Please add $,50 per copy for Canada and 
Mexico; and $2.00 per copy to foreign countries (surface delivery). European cus¬ 
tomers please refer to Back Issue order form in International Advertising section of 
book. 


Please indicate which issues you would like by checking (^) the boxes. 
Send requests with payment to: 

BYTE Back Issues, One Phoenix Mill Lane, Peterborough, NH 03458 (603) 
924-9281 

□ Check enclosed Charge: □ VISA □ MasterCard 
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Address _ _ ___ . _ 

City ___ 
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and twelve weeks for foreign delivery by surface mail. 


HANDS ON 

SOME ASSEMBLY REQUIRED 


However, I used ResEdit 1.2 to paste the 
resource into the System file. For those 
using ALSoft’s Master Juggler or Fifth 
Generation Systems’ Suitcase II to man¬ 
age FKEYs, Fve tried Capture CLUT 
with both, and it works without a hitch. 

Using It 

My rescue operations had deviated from 
my original plan. Once the scanning ap¬ 
plication is done, I save the image as a 
PICT file. If the order of windows has 
changed, I select the window whose 
colors I want to capture by clicking on it, 
bringing it to the front. Then I fire the 
FKEY, The dialog box comes up, I type 
a descriptive filename into it, press Re¬ 
turn, and Capture CLUT is done. 

I quit the scanning application, and, 
using ResEdit 1.2, I copy the COLR re¬ 
source from the file made by Capture 
GLUT, Then I paste it into the PICT 
file’s resource fork. When I launch 
PixelPaint 1.0 and open the file, the 
image is rendered in the colors it de¬ 
serves, The type and creator of the file 
made by Capture CLUT are recognized 
by PixelPaint, so I can also load a ready¬ 
made palette of colors to work with. If a 
graphics application uses a clut resource, 
I can use ResEdit in the same way to copy 
it into a PICT file and modify the ID 
numbers of the resource. The paint appli¬ 
cation does the rest when I open the file. 

Today, Things Are Better 

I made heavy use of Capture CLUT when 
color applications were evolving rapidly 
on the Mac IL I rarely use it now, be¬ 
cause the software has matured to the 
point where many applications use the 
color table in the version 2 picture for¬ 
mat, For example, PixelPaint 2,0 now 
imports PICT files and renders the colors 
properly, even if the COLR resource is 
absent. Not only that, but 32-Bit Quick¬ 
Draw corrects a number of Palette Man¬ 
ager bugs. The color mashing interaction 
I had observed with Klutz and PixelPaint 
1.0 no longer occurs. Nevertheless, Cap¬ 
ture CLUT was highly useful during that 
interval when matters of color were being 
sorted out. 

The greatest value of Capture CLUT is 
that I learned a lot about how the Mac 
works, and this knowledge can be ap¬ 
plied to other Mac problems. ■ 


Tom Thompson is a BYTE senior techni¬ 
cal editor at large. He can he reached on 
BIX as tom Thompson ." 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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NEC V20 & V30 CHIPS 


Replace the anae or boss in Your IBM PC and 
Pari No, lncrea8B ’ tg S P* ad U P 10 3P% Price 


UPD 70108'5 
UPO7Q1O8-0 
UPD 701 QB -10 
UPD 7 CM 16 0 
UPD70116-10 


5M Hz) V2 0 Chip-, 
0MHzS V20 Chip,, 


$5-95 

$7,95 

10MHz) V20 Chip,,**^^ $10 95 

.V3- 


9MHi) V30 Chip.,.$7.95 

10MHz) V30 Chip ,,6L6.9& $15.49 


7400 


Pert Mo. 

1’9 

JOt 

Pan No. 

1-9 

19* 

7400. .. 

SALE 

.15 

7474. 

SALE 

^5 

7402 

29 

,19 

7475 , ., 

49 

39 

7404. 

SALE 

,T5 

7476 . 

. 45 

.35 

7405 

. 35 

.25 

7483. 

.09 

,59 

7406. 

_ 39 

.29 

7485. 

SALE 

.45 

7407 

. SALE 

,25 

7486... 

SALE 

29 

7408. 

.35 

as 

7489. 

.... 1.95 

i 8 -j 

7410 . 

SALE 

,t5 

7490 . 

49 

.39 

741 •; 

SALE 

19 

7493 

45 

35 

7414 

SALE 

2$ 

7495. 

SALE 

29 

7416 . 

SALE 

■9 

74107 ... 

SALE 

J3 

7417 

SALE 

-19 

74121.. 

SALE 

■26 

7420 . 

.29 

19 

74123 

SALE 

.35 

7427 . 

SALE 

13 

74125_ 

SALE 

J5 

7430 . 

SALE 

,15 

74147. ■ , 

SALE 

i 49 

7432. 

. 39 

.29 

74150. 

SALE 

1,10 

7430.. 

SALE 

.25 

7415 1 

SALE 

.13 

7442. 

SALE 

m 

74154. 

. 1.35 

l 25 

7445 ... 

SALE 

■59 

74161 . 

. 69 

59 

7446. 

_ 09 

79 


SALE 

■\SJ 

7447 

09 

79 

74174, 

SALE 

,05 

7448 . 

. 1 95 

1,05 

74175. 

SALE 

,35 

7470. 

.39 

29 

74190. 

. 79 

.89 


74LS 


74lS00...„ m . 

SALE 

,15 

74LS139. 

SALE 

2S 

74LS02. 

SALE 

15 

74LS151 

SALE 

29 

74LS03. 

SALE 

15 

74LSI S3... 

SALE 

25 

74LS04 

SALE 

.19 

74LS154. 

1 19 

1 00 

74LS05. 

SALE 

,19 

74LS157 ... 

.45 

.35 

741 S06. 

59 

49 

74LSt6l... 

SALE 

29 

74LS07 

59 

49 

74LS163 

SALE 

35 

74LS08. 

28 

IB 

74LS164 

SALE 

35 

74LS09 . 

SALE 

15 

74LS165 ■ 

.75 

■65 

74LS10 

SALE 

.15 

74LS166. 

SALE 

.69 

74LS11. 

29 

19 

74LS173.... 

SALE 

35 

74LS14. 

SALE 

£9 

74LS174 

SALE 

2& 

74LS20 - . 

SALE 

15 

74LS17&... 

SALE 

.29 

74LS21 

SALE 

19 

74LS191, 

SALE 

.39 

74LS27. 

SALE 

.19 

74LS192... 

. 69 

.59 

74LS30 . 

SALE 

,15 

74LS193.,. 

. 69 

59 

74LS32 

SALE 

»1Q 

74LS194... 

... SALE 

.45 

74LS38 . . 

SALE 

25 

74LS221.. ■ 

SALE 

,49 

74LS42 

49 

39 

741.5340. 

SALE 

45 

74LS47 . . 

B9 

79 

74LS241 ... 

SALE 

49 

74LS73 

SALE 

.25 

74LSZ44. 

SALE 

.49 

74L574 . 

SALE 

,19 

74LS245 

SALE 

.59 

74LS75 

SALE 

2S 

74L5257 

SALE 

29 

74LS76 . 

09 

.29 

74I.S269 

9S 

.09 

74LSS3 

59 

49 

74LS273 

69 

.79 

74LS05 

59 

49 

74LS279 

49 

39 

74LSB0 

29 

19 

74LS0O7... 

SALE 

.29 

• -11. syu 

SALE 

29 

74LS373... 

SALE 

.59 

74LS90 .. 

SALE 

■29 

74LS074... 

SALE 

49 

74LS123 

SALE 

d5 

74LS393... 

SALE 

.69 

74LS125. 

40 

39 

74LS541.... 

SALE 

.99 

74LS132. 

SALE 

23 

74J.S5S0. 

. 595 

5 B5 

74LSt38 

49 

39 

74LS580 .. 

........ 2.39 

2.29 

74S/PROMS* 

74SO0.-— 

SALE 

.19 

745108* 


1.49 

74S04 ...... .. 

SALE 

.19 

74S10S 


1 49 

74S02. 

SALE 

.19 

74S240 


U9 

74S74 . 

SALE 

,19 

74S244 

SALE 

75 

74S112-. 

SALE 

25 

74SZ67 - 


1.49 

74S124 . 

SALE i^5 

7AS288* 


1.49 

74S130. . 

SALE 

49 

74S373.... 

SALE 

.99 

74S150. 

SALE 

25 

74S374 

BALE 

.99 

74£«&3 

SALE 

75 

74S3&7- 


1.29 

74&174 

sale 

M 

74S472' 

SALE 

2 49 

74S175 .... 

SALE 

25 

74S57I- .. 


2.49 


CD-CMOS 


CD 4001 .13 

CQ4051 S9 

CD4002.19 

CD4052 -59 

C O4007. 25 

CD4011. .19 

CD4012. 25 

CO4053.59 

CO4W0.. ... 65 

CD 4 066. .29 

CO 40 1 3 29 

C 04015. .49 

C04016. 39 

C 04017 .49 

CM ,ifi 

CO4O70 29 

004071. u22 

CD4072... 22 

CD4016. .59 

CD4073 .22 

C 04020. .59 

C04021. 59 

CD4024 45 

C04027 35 

CD4028 49 

CD4029 H 

CD4O0O. ,35 

CD4Q4B ,65 

CD4042 59 

CD4081 , . .22 

CC4Q93 3b 

CC4094 .89 

CD d 500 .39 

CLK511 .. .09 

CD4S10. 75 

C04520. .75 

CD4522. .79 

CD4043 59 

CD4046. 6 & 

C04520. . .69 

CO 4 538 ,79 

CD4IJ47 65 

C 04543 ,79 

CD4049 .29 

C-D4584. . .49 

CD495Q. 23 

C04585 .69 




EEPROMS 


28I6A 204S*8 350na OV 1SV i SVRead Write... .5.25 

28i 6A-25 2048*8 250ns (9V-1BV) 5V BMdWrlt* 5.40 
28 t 7A 2048*8 350ns 5V Head Wri te .7.95 

2864A 8192*8 25Qn S 5V Head- Wri te. i to A Si r 3.95 
2864A 30 B192*8 30Qn& 5 V Head Write-P.n «gR Bit 2.95 
2865A 5192*8 350ns 5 V Head Write 12 95 

S2B13 2948*0 350ns (21V) SV Head Only_1 49 


MICROPROCESSOR COMPONENTS 


Z 30 , Z 80 A, ZB 0 B, SERIES 
EatLMn,_Erics 


200. 

Z&0A. 

ZWA-CTC. 

Z0OA-OART 

ZBOAPiO. 

ZBOA-StCWO. 

z8oe. 

ZBO&CTC. 

ZBOfi-PiO. 

Z8G81B1 


. ... 1.19 
. 1.29 


4S&- 3.95 

,4.90- l .49 
3-3^ £.95 
. . .. 2.75 
. 3.25 

.. 3.95 

8^5 6.95 


BOW SERIES 

8031.. 3.49 

80C31.8.05 

3035. 4t9& 1.25 

8039, , . 4tBS 1.59 

8&52AHBA5IC.24.9S 

8G80A. &3S 149 

8095A.3A9 195 

80&5A2 . . 3 59 

8GS7[5MBll EMM* 94.95 

8087 1 (1OMHzj.184.95 

8087-2 8MH*).134.95 

0008 iSMHr) 4-9& 3.49 

6088-2 (8MHz) S-9& S.9S 

Stic . 4,96 3.95 

at 55.2 49 


8000 SERIES Continued 
PgriNp._Eiiffi 

8155*2.3.49 

81 CSS. 3.95 

8156 .2.95 

8205. 9-40 8.99 

02C11. 6.95 

1.99 
1 39 
1 49 
1.49 
395 
..1,75 

3.95 

4.95 


8212... 
8216 .. 
0224 


+*& 

4t56 

* 3 $ 


8237-5. 

6243 

8250A .... 4X& 

&25QB (FeriBMi *96 

6251A . 

8253. 

8253-5 .„. 

82C53 5 

6254. 

8255A- 5 .2.95 

02C55A-5 ...349 

8259-5 2 25 

8272.346 2 95 

0274 4.95 

8279-5,. 2*96 275 

8282.3.49 

8264.1.75 


..195 

..395 

..395 


STATIC RAMS 


Part No. 

Function 



Ptia 

68000 Series 

2016-12 

204S*6 

120™,____ 

., ,3r76 

295 

P&fl NO. 

Price 

2102 

1024*1 

3S0na 


..09 

6402__ 

8-98 3 *9 

2112 

256*4 

450ns W0S 

^49 

1 95 

6502.. 

2 66 2 25 

2114N 

1024*4 

450ns .... 


79 

G50ZA, 

.246 2 $9 

2114N-2L 

1024e4 

2tWns Law Rows' . 


-.1-49 

65C02 [CMOS] 

„..... 7 75 

21C14 

I024k4 

200ns !C44DSi 


49 

6520,-.—. 

....... 5 9* 

5101 

m»* 

460eaKMOS 

! i49 ' 

1.95 

6522,.. 

2.85 

6116P-1 

2048*9 

Ufa J1 SKI CMOS 


3,59 

6 SC 22. 

. 4 25 

61 ISP-3 

2040*0 

■■ 50ns |1BK) CMOS. 

. 349 

2.79 

6532... 

S49 495 

B1I6LP-1 

0040*6 

iTOnslISK) IP CMOS .... 

44S1 

3.59 

6651. 

.34JG 2 69 

611SLP3 

2040*0 

l5fa(T6K) IP CMOS . .. 

U4y 

3.09 

650B62 fCMOSl+SMlOS 

B204P-10 

0192*6 

iODtie: |«4K) CMOS 

99$ 

949 

6000... 

1.49 

S264P-15 

0192*0 

lEOns |64 !Kj CMOS 

9:9ft 

749 

6002... 

. 2.9$ 

sty u* 

ili 

0I9C*S 

0102*0 

0I92*S 

HJOns. (644j IP CMOS 

120n& 1 &44 1 LP CMOS 

{JJ| 

1025 

095 

60C8 .. 

6810 

1 95 
4-26 99 

150nsi'&4K|LPCMOS .... 


795 

6820 

... 2.75 

6514 

1074*4 

350ns CMOS. 


3,75 

6821... 

.4-W i 49 

4325S-10L 

32.76fl*fi 

IOOib [256K1 Low Ptwwr 

1 50ns i£564<;! LDrt Porter 

2ft9ft 

2395 

6SB21.. 

.4^5 1.75 

43256-IK. 

3Z.76fl*fi 

2&9ft 

22,95 

6840... 

?95 

622$6LP-ig 

32,76B*& 

100ns (25EK) IP CMOS 

279ft 

24.9$ 

0845.. 

..fe?6 2.49 

S225SLP 12 

32.7Sft.ie 

3£.766*B 

120ns (2&EK) LP CMOS 

3?9ft 

24 25 

6850.. 

4t9& 1.49 

62256LP-15 

ISOwiZMX) LP CMOS 


23 05 

6862. 

MC68000L8 ■ 

. rTfi 59 
9-95 8 49 


DYNAMIC RAMS 


421000A$A-10 

1.04B.576>9 100ns 1 MEG*B SIP. 

. m#, 229.% 

421000498-10 

1.04B 570*9 100ift1MEG*9 SIM 

1 %% 

421QOQA9A-I0 

l.04ft.5J6*9 0Onji 1MLG*9 SIP 

449% 239% 

421000MB flO 

1.041,5/6*9 80rftiMEG*9 SIM 

, 239-96 225% 

TMS4416-1? 

16^4*4 

IZftis .. 

, 6 J& 

595 

TMS441fr1$ 

10.3ft4*4 

I5fa . 

. Wft 

549 

4116-15 

J6.3W*1 

iSDn^ (MM5290N 2| 

. 

125 

4126-15 

131 072*1 

iSftis (Pflgytieck) 


4 49 

4164-HXJ 

65.536*1 

fOCno . 

. , 3^9 

•3.29 

4164 120 

65 536*1 

i 2 fa . 

346 

2 to 

4‘W-150 

65.536*1 

1 $ 0 fts 

......aw 

249 

4 >550-60 

262.1:44*1 


.936 

fi 49 

412SG4H 

262 '44*1 

SOns 

79ft 

696 

41256-100 

262 144x1 

100 ns - 

79ft 

049 

41250120 

262.144*1 

120 ns ... 

. *796 

E19 

41256-150 

262144*1 

150ns 

640 

500 

41264-12 

64K*4 

120 n 5 Vntoo WM 



41404-10 

65.530*4 

lOOlH . 

, 44-49 

a 96 

41404-12 

65 536*4 

im 

140ft 

025 

41464-11 

65,536*4 

I50ni 

409ft 

7% 

51250-10 

262 (44*1 

100ns Slabc Column 

139ft 

0 % 

.1'?$6A9A-10 

26? '44*9 

100ns 256x0 SIP 

^400ft 

6995 

4(25SA9&-1D 

262 144*9 

lODnS 256x9 SIM 

7+06 

50% 

StldOOPlO 

1.040.576*1 lOOift (1 M«gi 

4096 

1949 

5HOOOP-0O 

1 040,576*1 00ns <1 Meal 

?3-9ft 

21 75 

S1425&P 10 

26? 144*4 

1 DOns (1 Meg) 

,..9496 

22 % 

51425B-10 

262 (44*4 

iD&vsSlfltic Column 


31 » 


EPROMS 


TMS2516 

TMS2532 

TM52532A 

TWS25B4 

TW52716 

17D2A 

270ft 

27t6 

27te-i 

27CT6 

2732 

2732A-K) 

2732A 25 

2703? 

2764-20 

2764-25 

27PA25 

2?C6* 16 

27128-20 

27123-25 

271 MATS 

27128A-20 

27Cs?3-25 

2725* "5 

2725B-20 

27256-25 

270258-15 

27C256-2& 

27512 20 

27512-25 

270512 25 

£701024 

S67W 


20*0x0 45Qn&|2$V) .—..MB 4 96 

4096x0 450ns* !?5V). .. 5.96 

jpgtirB 45Cng|12,5V| +49 3 25 

9102*0 450ns |25V;. 6 % 

2Q4&.& 450ns |5V + 5Y 4?V|. 6 40 

250x0 05 

1024*2 450ns 696 5.96 

£ 048,8 450ns <£5V| 97ft 3.25 

2040*0 350ns i?5V|. ,90ft 349 

2048*8 4&0ns (25Vt CMOS +£& 3 75 

40%*3 450ns (25V| 395 

2 £l 0 n$( 2 !V|... .«! 3 95 

4098*9 250ns (2iY| .3:96 3 75 

4096*8 450ns (25YI CMOS. «ft 4.25 

0132*0 20Dr-5. i’25 Y| ... 4 25 

9192*8 250r.si.2wi 3.59 

0192*8 250ns (12.5V) .... .965 3.39 

0 T92.fi 1 SOW 11 2.5V) CMOS _ 5.95 

16.309*1! 200ns (21 Vi ft+& 5 95 

16.384*5 250ns 01 Y| &3ft 4 95 

Hi.J64.fi 15Dr»l 2.5V),_775 

16.364*8 200ns H2.W| Hft 4 75 

16.364*8. 250ns <21 V| CMOS 90ft 549 

32./&fl*fi 150ns 1 12.5VI- 6.95 

32.765*8 20QnsMZ,5V) E2ft 5 49 

32.768*8 2&0ns (12SV| ...644 4.95 

3?.76fl*fi 1501®. 12 ,5 V) CMOS. 7-66 7 25 

32.768*8 250ns ( 12.5 V? CMOS. 9 +ft 4.95 

65.536*0 20Diftil2.5V| . 10.95 

65.636*8 250ns n?.5V( . 9 05 

65.536*8 250ns (12.5V!CMOS 944 6 40 

13.072*8 20 Dfft ( 1 2.5V? CMOS * 1 Meg? fi+£& 1 9.95 
8>5?*8 64K 450ni [25VI iChip Eiiabtel 19 95 

0192*8 64K 350ns |25V| rQiapcir EnasHe/ 18-95 


SOOO SERIES Continued 

Ph» 1K»_Pfla 

...2.» 

8741.9.49 

0743. .... 4^95 14.95 

0748 (25V|.7.95 

B74&H {HMOSH21V) .9.95 

B749 . .9,95 

6751H [3,5-1 3595 

13 95 

SO0881OnOMHz>LOC 48.95 
etE&7-3 1 5MHz)....... 109.95 

00287-fl (BMhlzJ.209.95 

60207-10110MHz J...Z59 95 

80O&6 16 PGA.279.95 

00387-16 n 6MHz)....395.95 
00007-20 (20MHz}... .459.95 
80087-25 [25MHi). 569.95 
B22S4 (8MHz ? 9-49 7,95 
022B& (flMHZ?.. Mfi 7.95 
DATA ACQUIS4T10M 

AI>COB04LCW.3.25 

ADCO0WCCN .^6 5 49 

ADCOBMCCN. 3.69 

ADC 1205CCJ-1 .IMS 

DAC0S0&ICM.. > f 76 1.49 

AY-3-101&D. 4.95 

AY-5 1D13A. .... 1.95 


MC68000L10... 4+:^S 0.95 
MC68D10LVO.... 29.95 

MC68G20HC120. 89.95 

MCE07Ot-- 17 95 

MC687'05P3S....... .995 

MC607O5U3L... 4^96 9.49 
MC68705U3S 4^-06 9 49 

MC69450L1O.29.95 

MC68881 RC1&A 129.95 
MC68881RC2DA .. . 169.95 

Commodore 


,&^6 7 49 

4r£& 99 

M9 
14 95 
14.95 
1595 


B51I} 


S5M__ 


ES36A . 

6545 1 

AX* 

65B0 4-9-96 

fi567 : 

6572. 

. 4-Br96 

6581 <12V1_ 


6582 <9V). 

.42X36 

8502. 


8564. 


S56& 

Qjc* 

8701 

8722.. 

. .44X96 


♦3ZS10GF1A" 

325572 01. 

901225-01 . 


15.95 
. 17.95 
15.95 


901226 01 .. 15.05 

901227-02. 4.05 

901227 03 . . 15.95 

001229-05. 15.95 

901460-03. 1.95 

001486 06. 295 

"Me specs available 

s 111 7|&6<} 


74C/CMOS 


74CP0 Sale 19 
74C0? Sale .19 
74CCM Sale .19 
74CP8 Sale .19 
74CiO Sale 15 

74CI4_. .49 

74C32 Sale .19 

74C74. 49 

7406$_1.49 

74CB6 Sale 19 
74C8S. Sale 295 

74C90L. .99 

74C1S1 Sale 1 49 
74C154 Sale 2 75 
74C157 Sale I 25 
74C160 Sale 49 
74Cl61Sale 49 
74C162 Sale .49 
74C173.. J9 


740174 03*3 M 
740175 S^e 69 
7401 KSae M 
74C194 Sate 49 
74C77I lJf 
740340 Sale 7$ 
74C244,. ... 1 79 
740373 Sale 149 
740374 Sale 1 49 
740911 6 95 

740912.796 

740915 Sale i T9 
740917 S SB 395 
74C9S0 Siie 396 
740821 Safe 2 96 
740922.-... 3.96 

740926.3.96 

740925. 5.49 

740936.$05 


MISC. COMPONENTS 


TANTALUM CAPACITORS 

TM 1/35 Inf @S5V , 19 I TM4,7/35 4.7p! @ 35V .45 

TM1/35 T|if 4g> 35V. 19 TM6.a/3S B.fipMgi 3 SV . .40 

TM2 2/35 2.2h» lg> 35V,. 25 | TMiQ;35 1 (jut @ 35V.■ .59 


POTENTIOMETERS 

Values available (Inserl ohms into spare martted 'XX")' 
5CHMJ, IK, 2K. 5K. 10K. 20K, 50K. 10CK. 200K. tMEG 
43PXX J.'4 Walt.TSTum ,99 |SSPXX i^ Walt, Hum .89 

TRANSISTORS AND DIODES 


PN2222. 

13 

PN2907. . 

.. .13 

1N4HM.... 

... 12 

2N2222A 

.28 

2N4401. 

.12 

1N4148.... 

... 07 

2H3055 . 

65 

1NZ70. 

.25 

1N4735 . 

.. ?g 

2N3904 ..... 

12 

1N751. 

.15 

C106B! 

. 49 


SWITCHES 

JMT123 &PPT 1>0>V t 19 I 206-0 5P5T igplttpiP 1 25 
MPC121 5PDT.aH3N3ii T 19 I MSi02 SrSt, Mornawary 30 


D-SUB CONNECTORS 

la, 25-pin .69 I DBZSS Famalfl . 25-pin 


LEDS 

XC556R Ti»*. Red. 131 XC556V Tl^ Yeitow 17 

XC556GTTJ-Green 1? XC558C Tl«. 0WM 17 


low Profile 


8LP. 

14LP... 

16LP.... 

24LP.... 

281P.,, 

AflLP... 


.h-,.. w - .11 

... 12 

.13 

.25 

.27 

.20 

Stindan) rGo*d A T)n| A 


1C SOCKETS 

Wire Wrop (Gold) l 

aww. 

14WW. 

16WW. 

24WW. 

28WW 
40WW... 


St §2 

.59 


1.19 
1 39 


74HC HI-SPEED CMOS 


Pan Hd, 


74HC0O. 

74HC0R.... SALE .17 

74HC04 SALE .17 

74HC08. SALE 17 

74HC10, SALE .19 

74HC14. .28 

74HC3Q-. SALE .19 

74HC32. SALE .25 

74HC74. SALE 2Q 

74HC75. SALE 29 

74HC7E . .. SALE .29 

74HC05 ..,...,..55 

74HC&G. . SALE 25 

74HC123. SALE 49 

74HC125. 49 

74HC132 SALE 39 

74HC130. 45 

74HC139 • SALE 3$ 

74HC154... . 1 49 

74HC163 ■ SALE 39 

74HC174 59 


Pan He, 


74HC175. 59 

74HC221 SALE 69 

74HC240.SALE 59 

74HC244,. 79 

74HC245.SALE 69 

74HC253. SALE 39 

74HC259 49 

74HC273. SALE .49 

74HC373 . ,. 69 

74HC37*.SALE .59 

74HC595...,. 1.89 

74HC686..SALE 1.25 

74HC943 • SALE 7,95 

74HC404O . SALE 79 

74HC4049. SALE .2$ 

/4HC4050 SALE 25 

74HC4D6G. SALE .69 

74HC4511 . SALE 99 

74HC45T4.....1.79 

74HC4536. SALE .99 

74HC4S43. SALE .99 


74HCT-CMOS TTL 


74HCT09 ... 

74HCT02. 

74HCT04I ... 
74HCT0A . 

74MCT14. 

74HCT32 • 
74HGT74... 
74HCT06 ■ 
74HCT138. 


SALE 

SALE 

SALE 

SALE 


SALE 

SALE 

SALE 


74HCTT3R.. 
74HCT157.. 
74HCT174.. 
74HCT175 -, 
74HCT249.. 
74HCT244 .. 
74HCT245.. 
74HCT373 .. 
74HCT374 


SALE 2S 
SALE .19 
SALE .25 
SALE 25 
..SALE 59 
SALE 
SALE .49 
SALE 46 
SALE 45 


LINEAR 


TL0/1CP. 59 

TL072CP. 79 

TL074CN. 09 

TL081CP. 4g 

TL082CP • 49 

TL084O -89 

LMMTN. 35 

LMM7N. .. 39 

LM1489N. ... 45 

DS14CB9N {CMOS). ,.1,l9 

LM149SN . .:.69 

LVU871N . 1.95 

UVUS72N. 1.95 

ULN2003A. 7$ 

XR22W. 3 95 

XF»??lt 3^5 

LM208N. 59 

LM309K 1 25 

LM310N. 1 29 

XR2240 .1 49 

2CLS29.2.25 

28LS31 99 

UlPllN 99 

I.M3I7T 65 

LM3I8N 99 

LM3I9N. 1.29 

LIM323K. 3.49 

L(A3?4N . 35 

LM335Z .. ..... 1.39 

I.M336Z 99 

LM337T . 1.09 

LM338K 4 43 

LM339N ... 39 

26LS32.. ... 99 

26LS33. 1 49 

ULN2883A.1.10 

LM2901N 25 

LM2&07N. 1.29 

LM2917N <0pih). 1.79 

MC3470P .. 149 

MC3479P.3 95 

MC3486P . 149 

MC3467P 99 

DDN3613M. ... 39 

IF347N. t 49 

LM34&N .59 

LF351N 39 

LM390QN 49 

LM3B05N.149 

LM39C9N .. &9 

LF35GN. 49 

LF356N. .79 

LF357N.89 

LM35BN.49 

I.M38DN .89 

LM386N-3, . 89 

LM393N 39 

LF390N . .. ' 96 

LF411CN.79 

IF415CN ....... t 29 

NE555V 29 

XRL555 .59 

LM55&N.45 

LM5&5N.89 

LM58BCN. 1 19 

1 h,**.fi7 \J 7^ 

LM39T4N ... 179 

ME 5532. 69 

ME 5534. 69 

7605K (LVI340K-5).. 1.29 

7012K <LM34I0K-12)... 1.29 
781SK iLM340K-t5). 1.29 
7ED57 ILM340T-5)... . 45 

7812T (LM349T-1?)... 45 

7815T (LM340T 15). 45 

7905K jUVI32aK-5). 1.35 

7905T (LM320T-5) . 49 

75113. l 19 

75159. .1.19 

75tS4. 1 19 

75t74.2.95 

LM723CN... 39 

tU74inw 5Q 

75t75 ....2 95 

7317&.2 29 

LM747CN.49 

LM145&N 35 

75451 .39 

75452 . .39 

LM148BN 45 

75492.79 

OS14CB8N (CMOS) 1 19 

MC145406P ....2.95 


PARTIAL LISTING * OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! * CALL FOR QUANTITY DISCOUNTS 

RAM S SUBJECT TO FREQUENT PRICE CHANGES 
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Circle 146 on Reader Service Card 















































































































































































































































































































SPECIAL! Monochrome Text Card 

Sperry Monochrome Display Adapter 

* IBM PC/XT Compatible 
■ Use for Text only 

* Great for Nelwork 
Servers end Dedicated 
Work Stations 

TEXT.. $12.95 

COMPUTER ACCESSORIES 

OF! Handy Scanner 
and 

3 Button Mice 

for IBM PC/XT/AT 
FREE DPS Software * 
with HS3000! 

Trig H5300Q offers a full 4 inch 

v,'m a aw at 4O0dpl resolution: 

Scan pl-fcotos. logos, drawings, 
etc Cap be used wilh today's 
most popular applications 

HS3000 Handy Scanner . $179.95 

DMS200 2DDDRI 3-Button Ser. Mouse $39.95 
DMS200S S?0ODPi 3 Button Ser Mouse $59.95 

with Dr. H 3 I 0 Software 



PE 






HS3000 Pictured 


IBM 

Compatible 
Cases and 
Power Supplies 





JEl036 
Pictured 

JE1010 Flip-Tap Standard PC/XT Case.. $39.95 

JE1Q1B Side Baby AT Casa..,,.,$69^ $59.95 

JE1030 150 wait PC/XT Power Supply,,.,™.... $59-95 

JE1032 SOD watt Baby AT Power Euppiy.. $39.95 

JE2Q10 Tewer Case w/250 watt Pvw. Supply,... $279-95 

JE201 A Flip- Top Baby XT Turbo Case.. $69.95 

JE2Q19 Rip-Top Baby AT Case.........,.*..,,,... $69.95 

Datatronics 24CKV1200/300 Baud 
Pocket Size Modems 

2400 Baud 
Pocket-Sae m 
Modem.. .Only fc 
$149.95! 1 


129QP 1200/300 Baun Packet Size Modem 

With ProComm Sohvrara — .*. 

2400P 240CW1200.300 Baud PocksE Size 

Modem With ProComnri Sohwaie..$149.95 

_ TEST EQUIPMENT _ 

Metex Digital Multimeters 

Mete x General Specs: 

* Handheld high accuracy 

* AC/DC Voftage, AC/DC 
Currant, Resistance. 

Diodes, Continuity, Tran¬ 
sistor hFE * Manual rang¬ 
ing w/overload protection 
M3650/9 S M4650 only: 

- Also measures frequen¬ 
cy and capacitance 
jW4S5f? only: 

* Data Hold Switch 
■ 4.5 Digit 

M 3610 3.5 Digit M utti msier..... $49.9 5 

M3650 3 5 Dig'? w/Freq S Capacitance $69.95 

M365GB Same as M3650 w.'3argraph..... $79.95 
M4650 4,S Dig. w/Freq.. Capacitance 

and Data HoJd Switch..$99.95 



W 1 

# * * * 


■im 

M4SSD Pictured 


Jameco 16MHz 80286 NEAT 
Computer Kit With 2 Megabyte RAM 



SAVE 

$190.55 




* Fully IBM A T Compatible 

* Free! QA PLUS Diagnostic 
Software included! 

* Free! PC Write Word Pro¬ 
cessing Software included* 

* 2Mb RAM Included, Expand¬ 
able to 8Mb 

* 8 or 16MHz Operation 

- AMI BIOS ROMs Included 

■ Flip-Top Case w/200 Watt 
Power Supply 

* 1.2Mb Disk Drtve 

■ W O Norton St Rating 

■ W1 -Key (Enhanced) 

Keyboard 

JE3013 16MHz IBM AT Comp. Kit,.; $ 1199.95 $949.95 

EZDOS EZ-DOS: MS/PC-DOS Comp. Operating System...... $49.95 

EZDQSP Same as above with TrueBASIC... $69.95 


wm 




Snown with VGA OpUtw jnel included) 
JE2055 Monitor and Adapts' Ca r fl.. ..$599.35 
(See Below) 


IBM COMPATIBLE DISPLAY MONITORS 


AMBER I?' Amber Monochrome_........ $99.95 

H055H 14- RGB 640x240 $249.06 $239.95 

TM5154 EGA 14' 720x350. £399.95 $369.95 

JE1G59 EGA Monitor & Care ..■6 61 9 -95 $479 95 
TM5155 14' Muhisean flflOxSOD £ 6 4 9,9 6 $479,95 

QCl47a 14“ VGA 720x480. £449 95 $399,95 

JE2055 VGA MorntDr i Card .$649.96 $599.95 



MM 


JAMECO IBM PC/XT : COMPATIBLE CARDS 

J E1043 360K'720W1.2Mb'i 44Mb Floppy Dish Cwlrottsr Card [PC^T/AT)..... $49.95 

J El 059 Monochrome Graphics Card w/Parallel PnntBf Pod lPC/XT. f A $59.95 

JE1052 Goto# Graphics Card wf Parallel Pnnter Part (PC/XT/AT)... $49.95 

J El 055 EGA Card w/ 256K Video RAM (PC/XT,' AT)..... . , £169.95 $ 149.95 

GC1500 Orchid s-Bil VGA Card w/25GK Video RAM (PC/XT at !.... r . $260 - 9 6 $249-95 

GC1501 Orchid in 6-Bit VGA Card wffiSSK Vid&c RAM {PGOOVAT i. . . £349 95 $329,95 

J El 069 I/O Card w Serial, Game, Printer Fori & Real Time Clock (PC/XT).. $59,95 

JE1061 RS232 Sena! Half Card (PC/XT)****,*****.***_$29.95 

JE1062 RS232 Serial Half Card {ATl„„„.,.. r ..„„....„„.......,.„. r ......... $34,95 

JE1065 E/O Card w.' Serial. Game and Parallel Punter Port (AT) _ _ _ $59-95 

JE1071 Miutti I/O Card W Controller & Monochrome Graphics (PC/XT)............ $119,95 

J El 077 Mult! I/O Card wf 36WV720K/12M& f 1 44Mb Floppy Conjroiler (AT). $79,95 

JE1D31 2Mb Expanded or Extended Memmy Card (zern-K on-beard J (At)...... $99.95 

SEAGATE HALF-HEIGHT HARD DISK DRIVES 


Your One-Stop Center for 
Hard Disk Drive Needs! 


ST225 20Mb DU™ only (PC/XT/AT) $224.95 
ST225XT 2f)Mb wCbntroller (PC/XT) ,*,*$269.95 

ST225 AT 20Mb w/Controllef (AT).. $3 39.95 

ST236 30Mfa Drive only (PC/XT/AT) $249,95 
ST2 38XT 3DMb w Controller (PC/XT).... $299.95 

ST23SAT 30Mb a Gontrolter (AT)_$369.95 

ST251 40Mb Drwe only {PC/XT/AT) $379.95 
ST251 XT 40Mb w/Controlter (PC/XT).... $419.95 

ST2&1 AT 40Mt> w/Coniroher (AT)......... $469.95 

ST251 -1 40Mb Fast 2Sms (Drwe only) $469.95 


Seagate 60Mb. 80Mb & 120Mb Hard Disk Drives Also Available! 



HARD & HARD/FLOPPY DISK CONTROLLERS 


Computer 

Type 

Part No- 
Price 

Part No J 
Price 

Part No,/ 
Price 

Part Noj 
P rice 

8088 (PC/XT} 

3:1 Interleave 

XTGEN 

$79.95 

ACB2072 

$89.95 

JE1044 

$129.95 


80286 (AT) 386 
2:1 Interleave 

1Q03VMM1 

$129,95 

1DQ3VSR1 

$169.95 

1003VMM2 

$149.95 

1003VSR2 
$199.95 

80286 {AT)/386 
1:1 Interleave 

1006V MM 1 
$149.95 

1006VSR1 

$199.95 

1006VMM2 
$179.95 

1006VSR2 
$219.95 


IBM PC/XT/AT COMPATIBLE 3J5"?5.25" DISK DRIVES 


352KU 3 5“ 720K& (PC/XT/AT) ,***,*^,**. $ ^ 09.95 

356KU 3.5* J ,44Mb (PC/XT/AT).*....$129.95 

J E1020 5.25“ 360Kb I PC/XT.. AT) Black.... $89.95 

JE1021 5,25" 36DK3} fPC/XT/AT) Beige_$89.95 

JE)022 5.25" 12Mb <PC/XT/ATBeige ....$99.95 



JE1Q22 

Pictured 


MOTHERBOARDS 



20MNz366 
Only $749*95! 

■ AUW/0K RAM 
(except JE3Q27) 

JE3520 Pictured 

J El 001 Jameco 4 77/6MH? eoae (PC/XT)........, $69,95 

J El 002 Jameco 4. 77/1 DMHz aosB (PC./XT) $99.95 

JE3005 Jameco Baby 8/t2MHz &02SB (AT).$279.95 

JE3010 Jameco Baby S/16MHii fld266 | AT].,,,. $379.95 
JE3020 AMI Baby 16MHz 90306 (AT) $999.95 

JE3025 AMI Baby 20MHz S0366 (AT) .$1199.95 

JE302G AM! Full-Size 25MHr 80336 (AT).$1999.95 

JE3027 AMI Full Size 33MH2 366 w/4Mb (AT )$4299.95 
JE352Q Jameco 8aby 20MHz 86386 {AT).......$749J 

J E3525 Jametd Baby 25MHz 60366 (AT) . $ 1499-95 


SUPER SONY SALE 


720Kb 3,5" Floppy Drive 

■ For uSa with ISM PC/XT/AT and compali- 
ble computers ■ Double-sided, double den¬ 
sity * 135TRI ■ 16D tracks ■ Hatation 
saeed 300rpm*Siza:4' , W rfl'D t i"H 

M P F11 720Kb Drive...., $59.95 

SMK 5.25" Mounting Kit.... $14.95 



PROTOTYPING PRODUCTS 


Jameco Solderless Breadboards 


H 


W 

11 

|i| 

1 



Pert 

No. 

Dim, 

L M x VT 

Contact 

Points 

Binding 

Posts Price 

JE21 

3.25x2.125 

400 

0 

$4.95 

JE23 

6.5 x 2 125 

830 

0 

$7.95 

JE24 

8.5x3.125 

1,360 

2 

$12.95 

JE25 

fi.5 x 4.25 

1.660 

3 

$19,95 

JE26 

B.S7S x 5.75 

2.390 

4 

$24.95 

JE27 

7.25 x 7 5 

3.220 

4 

$34.95 


COMPUTER ACCESSORIES 


Jameco IBM PC/XT/AT 
Compatible Keyboards 


JE2017 

Pictured 

JE1015 

JE1016 

JE2016 

JE2017 



3d-Key Standard AT taycul $59.95 

tDi-Key Enhanced Layout...$69,95 

111 -Key Enhanced w/Soiar Calculator.. $79,95 
tQ4-Key Enhanced wiTTeckbaii$99.95 


Colorado Memory 40Mb Tape 
Back-Up lor IBM PC'XT/AT 
DJ10 40Mb Tape Back-Up and Tape*.*. $299.95 
TB40 46Mb Tape Cartridge .. $24.95 


ENGINEERING/DATA BOOKS 


21035 Sbme m_ C pokboek (60)... $1 A , 95 

21398 Sams CMOS Cookbook 1661******... $19.95 
22453 Sams Op-Amp CPOKtWDk (86}***.,,, S21,95 
270645 inlet 6-bit Controller Mndbu. i&jlj.. ...$19.95 
270646 inset 18-bit Controller Hndbk. {S9l ... $19.95 

270647 Intel 33-bit Controller Hnrfbk (691 $19.95 

400041 NSC Linear Data Book Vol 1 (86) „ r $14-95 
400042 NSC Linear Data Book VOI 2 (66) ***,*$9,95 

400043 NSC Linear Data Book Vol 3 (86) .$9.95 

ICMS9 1983 1C Master (3 Volume Set)**** $119.95 


1355 Shoreway Road 

Belmont, CA 94002 

24 Hour Order Hotline (415) 592-8097 

FAX'S {415) 592-2503 or (415) 595-2604 

Telex 176043 ■ Ans. Back: Jameco Blml 

1C Data Sheets - 50e each 

Send $2.00 Postage tor a FREE 1989 Catalog 

■ 19S9 Jameco Electronrcs 9/83 

F0M is a registered trademark of 

International Busmess Machines 


V7S4* 


J 


Mail Order EtBCtrOfliCft - Wonpwidtf 


ameco 


ELECTRONICS 


$20.00 Minimum Order - U.S. Funds Only 

CA Residents Add 6%, 6-5% or 7% Sales Tax 
Shipping - Add 5% plus $1.50 Insurance 
(May vary according to weight) 
Terms: Prices subject to change without notice. 
We are not responsible for typographical errors. 
We reserve the right to substitute manufacturers. 
Items subject to availably and prior sale. 
Products pictured may only be representative. 


Complete list ol terms/warranties is available upon request 

24-Hour Order Hotline (415) 592-8097 ■ The Following Phone Lines Are Available From 7AM - 5PM P.S.T.i 
Customer Service {415) 592-8121 * Technical Assistance {415) S92-9990 ■ Credit Department {415) 592-9983 * All Other Inquiries (415) 592-7108 
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80386 COMPUTER KITS 


New Kits! 


Build your own computer, it’s fun and easy... 


Jameco is pleased to 
announce the introduction 
of two new 80386-based 
computer kits. We offer the 
JE3550 starter kit for those 
just entering the world of 
386 computing and the 
JE3555 power user kit for 
the serious enthusiast. 
These kits feature superior 
Jameco 386 motherboards 
with the Chips and 
Technology Chip Set for 
incredible speed, design 
reliability and full IBM 
compatibility. For more 
detailed specifications on 
the Jameco 386 
motherboards see page 350 
inside this advertisement. 
Each kit comes with 
complete step-by-step 
assembly instructions to 
help you set up your new 
system. 


Using only a screwdriver, 
you can have your 386 
computer system 
assembled and ready to 
run in only an evening! 
Included free with every 
Jameco computer kit is 
Diagsoft's QAPlus 
diagnostic software and 
Quicksoft PC Write Word 
Processing Software. 

If you are ready to up¬ 
grade from your present 
computer system or simply 
want to enter the world of 
386 computing, a Jameco 
386 computer kit will help 
you learn more about how 
your computer works and 
save you money at the 
same time! 


Jameco 20MHz 80386 Kit 


Fully IBM Compatible 
GOMb Hard Disk Drive 
80386-20 CPU, optional 
80387-20 Math 
Coprocessor Capability 
1 Megabyte RAM Included, 
Expandable to 8 Mb On¬ 
board. 16Mb w/optional ex¬ 
pansion board (see next page) 
Parallel. Serial t Game Ports 
8/16/20MHZ Keyboard 
Switchabie Operation 
AMI BIOS ROMs Included 
Free! QAPLUS Diagnostic 
and PC Write 
Software Included! 

Save $259,45 (60 lbs.) 



Part No. 




Shown with Multiscan Option (not included) 
JE20S6 Monitor and Adapter Card *779.95 
(See page3S2) 

Price 


JE3520 Jameco Baby 20MHz 386 Motherboard.... $749.95 

(Zero-K RAM ■ includes AMI BIOS ROMs) 

J E2 019 Baby AT Flip-Top Case.69.95 

J E1016 E nha need 101- Key XT/AT Compati ble Keyboard.. 69 -95 

J E1077 Multi I/O with Floppy Control lor ...*.. 79.95 

J E103 2 200 Walt Power Supply.. .....89.95 

JET 022 5.25* 1 2Mb OS HD Disk Drive (Gray Faceplate)..99.95 

1006VSR1 RLL Hard Disk Controller Card with ID Interleave..199.95 

ST277 Seagate 60Mb Ha rd Di sk Drive...*. .499.95 

4125GA9A-10 l Megabyte RAM (4 ea, 100ns 256K x 9 SIP modules)..... 279.80 

Save $259.45 Regular List .. $2049,40 

JE3550 20MHz 386 Kit w/60Mb Hard Drive . $1789.95 


Jameco 25MHz 80386 Power User Kit 


• Fully IBM Compatible 

• 120Mb Hard Disk Drive 

• 80386-25 CPU, optional 80387-25 or 
Weitek 3167 Math Coprocessor Capability 

■ 4 Megabyte RAM Included, Expandable 
to 16Mb on the expansion card (included) 

• High Density 3.5"and 5.25” Floppy Disk Drives 

• Parallel, Serial and Game Ports 

• 8/16/25MHz Keyboard Switchabie Operation 

• AMI BIOS ROMs Included 

• Free! QAPLUS Diagnostic 

and PC Write Software Included! 

• Save $279.45 (65 lbs.) 


Pprt Nq. _P es c rt ptfon_ Pric e 

JE3525 Jameco Baby 25MHz 386 Motherboard (Zero-K RAM ■ .... $1499.95 
includes AMI BIOS ROMs and 16Mb Expansion Card} 

JE1016 Enhanced 101 -Key XT/AT Compatible Keyboard...69.95 

JE1077 Multi I/O with Floppy Controller .. ..........79.95 

JE1022 5.25" 1 2Mb DSHD Disk Drive (Gray Faceplale} .....99.95 

356K U 3.5-1 44Mb Floppy Di sk Drive .*. 129-95 

1006VSR1 RLL Hard Disk Controller Card with 1:1 Interleave. . 199.95 

JE2010 Tower Case with 250 Wait Power Supply ...... .279.95 

ST4144 Seagate 120Mb Hard Disk Drive.. . ...699.95 

421000A9A-80 4 Megabyte RAM (4 ea, 80ns iMeg x 9 SIP modules) .■...■..- 919.60 

Save $279.45 Regular List .. $3979,40 



With 120Mb 
Hard Drive- 


Shown With M9070S 
Multiscan Monitor @ 
1l99,95and GC1501 
VGA Card @$ 329.95 
(hot included) both 
items sold separately 
/See page 352) 


JE3555 2SMHz 386 Kit w120Mb Hard Drive. $3699.95 


• REFER TO CODE4039 WHEN ORDERING • CALL (415) 592-8097 
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80386 MOTHERBOARDS 


AMI 


Jameco's new 386 motherboards utilize the latest Chips and Technology 
386 Chip Set for outstanding performance and speed at low prices. Both 
boards feature an XT footprint which makes them ideal tor those users 
who want to upgrade their current systems to 386 1 but do not want to 
replace all of their peripherals or case. 

JE3520 Features: 

* &/20 MHz selectable operation - Fully IBM AT Compatible 

* Expandable to 8Mb on board using 100ns 1 Mb SIPs (also uses 256K SIPs), 
16Mb using (he optional JE3530 memory card 

* Near zero wait stale using interleaved memory 

* 80387-20 Math Coprocessor capability 

* 8 expansion slots one 32-bil {tor optional memory card), five 16-bit, (wo 8-bit 

* Norton SI Rating ol 22.0 

* Shadow RAM tor BIOS and last video performance 

* Adjustable bus speeds and wail slates 

■ Includes rechargeable battery pack 

■ Includes AMI BIOS ROMs 

* Size; 8,5" x 137 Weigh!; 3 tbs ; One-Year Warranty 
JE3525 Features: 

■ 8/25 MHz selectable operation - Fully IBM AT Compatible 

* Expandable to 16Mb on the memory card (supplied) using 80ns 1 Mb SIPs 
(also uses 256K SlPsJ 

■ Uses Intel's 82385 Cache control ler for near zero wait states 

* 60387-25 or Weitek 3187 Math Coprocessor capability 

■ 7 expansion slots - one 32-bil (for memory card), four 16-bit, two 6-bil 

■ Norton SI ralirtg of 30.5 

* Shadow RAM for BIOS and fast video performance 

■ Adjustable bus speeds and wail stales 

* Includes rechargeable battery pack 

■ Includes AMI BIOS ROMs 

* S ize: 8.5* x 13"; Weight: 3 lbs.; One-Year Warranty 


I-Ybqt 
I Warranty* 


Part No, 


I Jameco 20 and 25MHz 
80386 Baby Motherboards 


Description 


JE3520 Pictured 


Price 


JE3520 Jameco 2GMHz 80396 AT Compatible Baby Motherboard (Zero-K RAM)...,,. $700.0 5 $749.95 

JE3525 Jameco 25MHz 80386 AT Compatible Baby Motherboard w/16Mb Memory Card (Zero-K RAM) . $4690 . 95 $1499.95 

JE3530 Jameco 8 Megabyte 32-bit Plug-in Memory Card tor JE3520 (Zero-K RAM) $14 9. 9 5 $129.95 


AMI 80386 motherboards are known for their quality, speed and 

reliability. BYTE magazine called the AMI motherboards superior . 

These boards feature 64K of high speed static cache RAM and 

Video BIOS shadow RAM tor exceptionally fast video performance 

JE3Q20 end JE3025 Features 

* 0/1 6MHz (JE3020) or 8/2QMHz (JE3025) selectable operation - 
Fully IBM AT Compatible 

* Expandable to 2 Mb on-board using 10Ons (120ns tor JE 3020) 256K 
OR AMs and 10Mb with the JE3030 daughterboard option 

■ Near zero wait state 

- 80387' 16 (J E3Q2QJ and 80387-20 (JE3025) or Weilek 1167 Malh 
Coprocessor capability 

■ 8 expansion slots - one 32-bil (for oplional memory card), six 16-hd 
and one 8-bit 

■ Norton SI rahng o(18.7 for the JE302Q and 241 for the JE3025 

■ Shadow RAM for BIOS and fast video performance 

■ Built-in setup and diagnostics 

* Includes AMI BIOS ROMs 

* Size: 8-5" x 13'. Weigh!; 3 lbs.: One-Year Warranty 

JE3G2& and JE3027 Features 

■ 8/25MHZ (JE3026) or S/33MHZ (JE3027) selectable operation - 
Fully IBM AT Compatible 

* JE3026 does not include RAM; the JE3027 comes populated with 
4 Megabyte FtAM 

* Expandable to 8Mb on-board using 70ns (80ns For JE3026)1Mb chips 
and 1 Mb SIMMs Expandable to 24Mb using JE3030/3031 (not in¬ 
cluded] 

■ Whan 4Mb DRAMs and SIMMs become available, the JE3028 is 
ready for them allowing expansion to 32Mb on the motherboard and 
48Mb using the JE3036/3031 optional combination 

■ Near zero wait state 

* 80387-25 (JE302G) and 80387-33 (call for availability) (JE3Q27) or 
Weitek 3167 Malh Coprocessor capability 

* 8 expansion slots - one 32-bil (far optional memory card), six t6-bi| 
and one 8-bit 

* Norton SI rating ol 30.3 tor the JE3026 and 39 T for the JE3027 

* Shadow RAM for BIOS and fast video performance 

* Bulll-ln setup and diagnoses _ 

* Includes AMI BIOS ROMs 

■ Size; 12" x 13,757 Weight: 3.25 lbs.: One-Year Warranty 


AM1 16, 20, 25 and 33MHz 80386 Motherboards 





"Our benchmarks demonstrate the 
superiority of the AMI-type motherboard ..." 
- Quoted from BYTE Magazine October 1983 






1-Year Warranty! 


JE3G25 

Pictured 


Pari No. 

JE3020 

JE3025 

JE3026 

JE3027 

JE3030 

JE3031 


Description _ 

AMI 16MHz 80386 AT Compatible Baby Motherboard {Zero-K RAM)... S 11 99 . 95 

AMI 20MHz 80386 AT Compatible Baby Motherboard (Zero-K RAM). $149 9 . 95 

AMI 25MHz 80386 AT Compatible Full-Size Motherboard {Zero-K RAM) . $22 9 9. 95 


NEW! AMI 33MHz 80386 AT Compatible Full-Size Motherboard (includes 4 Megabyte RAM) ..-$4499.95 

AMI 8 Megabyte Daughterboard for JE3020, JE3025 and JE3026 (Zero-K RAM). 

AMI 8 Megabyte 32-bit Plug-In Memory Card tor the JE3026 and JE3027 (Zero-K RAM) .. 


_ Price 

$999.95 

$1199.95 

$1999.95 

$4299.95 

...$249.95 

...$269.95 


•QUALITY COMPONENTS • COMPETITIVE PRICING • PROMPT DELIVERY • (415)592-8097 
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8088 AND 80286 MOTHERBOARDS 


1-YEAR 

WARRANTY! 


SALE! 


12MHz 80286 Motherboard 

IBM AT Compatible 
Expandable to 1 Mb RAM * Six 16-btt and two B-bit 

using 256K DRAM chips expansion bus slots 

Expandable to 4Mb RAM * AMI BIOS ROMs included 

using 1Mb DRAM chips . i 2 MHz Intel CPU 

■ Uses 100ns DRAMs < Selectable wait states (0 or 1) 

■ Battery-backed clock/calendar „ 80287-3 Math 

■ 8 or 12MHz hardware or Coprocessor capability 

keyboard selectable operation . Norton S | rating of 13.7 

1 Front panel LED indicators * ^ x 8 75" 

supported ■ Weight: 2.25 lbs. 


SALE! 


16MHz 80286 NEAT Motherboard 

IBM AT Compatible 
■ Expandable to 1 Mb RAM • Five 16-bit and three 

using 256K DRAM chips or 8-bit expansion bus slots 

4Mb using 1Mb DRAM chips . 16MHz CMOS Harris CPU 

* Additional 1 Mb with 256K * Supports all NEAT functions in- 

DRAM SIPs or4Mb with 1Mb eluding shadow RAM, EMS 4.0, 

□RAM SIPs tor a total of 8Mb ram re-mapping, selectable wait 

* Uses 100ns DRAMs states, memory interleaving, etc. 

* Battery-backed dock/calendar « 80287-10 Coprocessor capability 

* 8/16MHz selectable * Norton S! rating ot 1 B.Q 

* Front panel LED indicators supported - Size: 13" x 3,5*: Weight: 2.25 lbs. 

- AMI BIOS ROMs included 




COMPUTER KEYBOARDS 


t-Year 

Warranty! 


Ill-Key Enhanced Keyboard with Calculator 

for IBM PC/XT/AT and Compatible Computers 


□ mrnFTTTi rTTT 
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104-Key Enhanced Keyboard with Trackball 


tor IBM PC/XT/AT and Compatible Computers 



* Fully Microsoft Mouse and Mouse Systems Compatible * 200 DPI Resolution 


Benefit from increased productivity with Jamecos new J£20 16 
keyboard with built-in solar powered calculator! 

- XT/AT SwUchable ■ Tit Key Enhanced Layout * 12 Function Keys * LED Indicators for 
Num Lock, Caps Lock, and Scroll Lock ■ Large Return Key ■ Separate cursor/keypad ■ Tac¬ 
tile touch keyswitches * Color: Beige ■ Manual Included ■ Size: 19.5"W x 7.6”D x 1.5 - H 
* Weight: 3.6 lbs. 

JE2016 ..... $79.95 


84-Key Keyboard 

lor IBM PC/XT/AT and Compatible Computers 


The JE2017 combination keyboard and trackball wilt enable you to use your 
mouse-based computer applications with greater ease and efficiency! 

* XT/AT Switchabte * 104-Key Enhanced Layout - 12 Function Keys - LED Indicators for 
Power. Num Lock, Caps Lock, and Scroll Lock - Large Return Key * Separata cursor/ 
keypad - Tactile touch keys witches ■ Color: Beige - Manual and software drivers Included 
- One open serial port required far operation * Size 18.6"W x 7.5"D X 1.75’H ■ Wt. 4 lbs, 

J E2017 . $TQ3r95 $99.95 


101-Key Enhanced Keyboard 

for IBM PC/XT/AT and Compatible Computers 


- XT/AT Switchable 

* 84-Key AT Style layout 

* LED Indicators for Hum 
Lock. Caps Lock, and 
Scroll Lock 

* Large Shift and Return 
Keys 

■ Tactile touch keyswitches 

* Color: Beige 

■ Manual Included 

■ Size: 19 5"W x 7.5-D x 
1 33 1 'H 

* Weight: 4.6 lbs. 

JE1015 . 


IBM's original AT Styte layout! 

F fr ~F1 




1 1 f 1TTTT 

\- 1 - TIM i 


: =£ t; 


LJ ‘' ■ ' ■ 

r rr rr j jf 


.. " • 4 ^ 


. ~D: : ■ • rr 

rm 1 


. ' 


1 BLIT'IT 1" M 111- 




Er r- 




$59.95 


■ Automatically switches 
between XT or AT 

■ 1 01 -Key Enhanced Layout 

■ 12 Function Keys 

* LED Indicators for Num 
Lock, Caps Lock, and 
Scroll Lock 

* Separate cursor/keypad 

* Tactile touch key switches 

- Spec. Included 

* Color: Beige 

- Size: 19"W x 8"D x 
1.33"H 

- Weight: 4.6 lbs. 

JE1016. .. 


Our most popular keyboard! 


'El Li-LLl'IJkl:JLJ 1 U_LlJ1333 




fiF 


tr 





, $69,95 


• REFER TO CODE 4039 WHEN ORDERING * CALL (415) 592-Q097 
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_ 8088 AND 80286 COMPUTER KITS □OS Available! 

Jameco's 8088 and 80286 IBM POXT/AT compatible kits allow you to build your own computer and come with complete step-by-step assembly 
instructions, FREE Word Processing and Diagnostic Software included! NOW AVAILABLE .,. Jameco's new System Tech Manual and DOS, 
Computer tool and maintenance kits also available. Please note: JE30G8 and JE3G13 

shipped in 1 box (43 lbs, total) - JE30Q2 and JE3003 shipped in 2 boxes (55 lbs, total) 


12MHz 80286 Computer Kit 


- Fully IBM AT Compatible 

- Free! QAPLUS 
Diagnostic Software 
Includedf 

■ Free! PC Write Word Pro¬ 
cessing Software Included! 

> DOS Available 

- 80286 CPU. optional 
80287-8 Math 
Coprocessor Capability 

■ 512K RAM Included. 



8 or 12MHz Keyboard 
Switchable Operation 
* Clock/Calendar 
AMI BIOS ROMs 
Included 
- Save $156.55 


m H 


3 

iiiiiiiiiiiiiiiiiiniiiiiiiiiii 



,.j , i m fT«W-i-Fi « i ■ Si 


Ffrrt No, 


Description 


Shown w/f/f EGA Option (not Included) 
if TOSS Monitor and Adapter Card $479.95 
{See page 352) 


PliEJL 


JE3005 S/12MHZ Baby 80286 Motherboard .......$279.95 

(Zero-K RAM - includes A Mi BIOS ROMs) 

JE1016 Enhanced AT Style Keyboard...69.95 

JE2019 Baby AT Flip-Top Case.,**«*. 69,95 

JE1077 Multi I/O Card with Universal Floppy Controller.. 79,95 

JE1022 525" DSHD Disk Dove (Gray Faceplate).. ....99.95 

JE1032 200 Watt Power Supply,,*.*. .,,*...89.95 

41256-100 512K RAM (1 a chips)_*........„ 116.60 

SAVE $156.55 SALE! Regular List ......$806,50 

JE3008 12MHz 60286 Computer Kit .... $799.95 $649.95 


16MHz 80286 NEAT Computer Kit 


- Fully IBM AT Compatible 

■ FreeI QAPLUS 
Diagnostic Software 
Included! 

■ FreeI PC Write Word Pro - 
cessing Software Included I 

• DOS Available 

• 80286 CPU, optional 
80287-10 Math 
Coprocessor Capability 

■ 2 Megabyte HAM Includ¬ 
ed, Expandable to 8 
Megabyte 

• 8 or 16MHz Keyboard 
Switchable Operation 

• Clock/Calendar 

• AMI BIOS ROMs >J 

Included 

■ Save $190.55 



8 

mu i 


T \ ImIjJM 

mv 


Pan No. 


Description 


i i i i- 


Shown with VGA Option {not Included) 
JE2055 Monitor and Adapter Card $599.95 
(See page 352) 


Price 


J E3010 8/16M Hz 80286 NEA T Motherboard.. $379 .95 

(Zero K RAM - includes AMI BIOS ROMs) 

J El 016 Enhanced AT Style Keyboard...*. 69.95 

JE2019 Baby at Rip-Top Case,...*.....69.95 

J E1077 Mu Iti I/O Card with Universal F loppy Controller......... 79.95 

JE1032 200 Watt Power Supply. 89.95 

J El 022 5.25" OSHD Disk Drive (Gray Faceplate).*.99.95 

511000P-10 2Mb RAM (18 chips) .......*... 3S0.B0 

SAVE $ 1 90.55 SALE! Regular List ..$1140.50 

JE301 3 16MHz 80286 NEAT 199.95 $949.95 


8MHz 8088 Computer Kit 

■ Fully IBM PC/XT Compatible 

* Free! QAPLUS Diagnostic 
Software! 

* Free! * PC Write Word 
Processing Software Included! 

■ DOS Available 

* 256K RAM Included, 

Expandable to 640K 

* 4.77 or 8MHz Switchable 
Operation 

* Parallel Printer Port 

* AMI BIOS ROM Included 

* Save $102.66 

^Please note. PC Write wilt 
require 512K HAM for operation. 


10MHz 8088 Computer Kit 



iiiiiii 




Fully IBM PC/XT Compatible 
Free! QAPLUS 
Diagnostic Software 
included! 

Free! PC Write Word 
Processing Software included! 
DOS Available 
640K RAM Included 
4.77 or 10MHz Switchable 
Operation 
AM! BIOS ROM 
Included 
Mu!ti I/O Card 
Save $109.82 







Pari 


Pescriptipn 


Price 


J El 001 4,77/8 MHz 8088 Turbo Motherboard .. $89,95 

(Zero-K RAM - indudes AMI BIOS ROM) 

J El 040 360K Floppy Controller 29-95 

J El 010 Flip-Top Case .......... 39.95 

JE1015 XT/AT Compatible Keyboard.......59,95 

JE1030 1 50 Watt Power Supply *..........-.59-95 

J E1050 Mono/Graph ics Card w/Printer Port.. 59.95 

JE1020 5,25" DSDD Disk Drive (Black Faceplate)..89.95 

AMBER 12" Monochrome Amber Monitor.. 99.95 

41256-150 256K RAM (§ chips)....... 53.01 

SAVE$1Q2.G6 SALE! Regular L/sf.,.........$582.61 

J E3002 8MHz 8088 Turbo Kit... $ 4 99.95 $479.95 


Rati Np, 


JE1002 


PescrlpilQn 


Price 


.$99.95 


4.77/10MHz 8088 Turbo Motherboard.. 

(Zero-K RAM - includes AMI BIOS ROM) 

JE1G15 XT/AT Compatible Keyboard ,...59.95 

JE1031 Mini 150 Watt Power Supply.. ..69-95 

JE2014 Turbo Rip-Top Case .. .,,,,69.95 

JE1021 5.25" DSDD Disk Drive (Beige Faceplate)....... 89,95 

J El 071 Multi I/O w/Controiler and Graphics.... 119,95 

AMBER 12" Monochrome Ambe r Monitor.. 99.95 

4164-120 Parity RAM (2 chips).. 5.70 

41256-120 512K RAM (IS chips).. 111.42 

41464-12 128K RAM (4 chips).....*.*. 33.00 

SAVE $109.82 SALE! Regular List .$759,77 

JE3003 10MHz 8088 Turbo Kit. $699- 9 5 $649.95 


► QUALITY COMPONENTS * COMPETITIVE PRICING • PROMPT DELIVERY • (415) 592-8097 
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CASPER 


DISPLAY MONITORS 


Q uadrant * 

components 


Nanao 16" Multiscan Monitor 

for IBM PC/XT/AT, PS/2 and Compatible Computers 


NEW! 


The M9070S, 16 inch multi scan nirrg color monitor; provides you with the display potential to take full advantage of today fe and 
tomorrow's workstations. The M907GS offers compatibility with IBM PC/XT/AT PS/2, Apple Macintosh II and AT&T FC63O0. 
The M907QS was designed to be used with a wide range of graphics boards (including the GC1500 & GC1501 VGA cards), 
and personal computers, including VGA, EGA, PGC, Mac I) and the Super Mac Spectrum, The Nanao FLEXSCAN technology 
provrdes a wide range of scanning to lulfill your com pul mg requirements, including Desktop Publishing. Business Graphics. 
CAD/CAE and much more. The monitor is equipped wild an XF (Extended Field) gun to obtain brightness and sharp focus tor 
high performance and high resolution (up to 1,280 x 800) in a compact package at a reasonable price. Monitor comes with tilt/ 
swivel base, manual and ca-bte. 

Specifications: * GGUMEGA/VGA/PGC Compatibility * Color, While or Amber Switch able • Non-glare, tinted display, unlim¬ 
ited color display • Input. DB9-pin (TTL) & DB15-prn (Analog) * Hoc Scanning freq . 20-50khz * Ver Scanning freq 5Q-B0kHz 
• Resolution: 1.024 x 76B, max: t.280 x 800 * Dol Pitch 31 mm * Bandwidth Analog-BOMHz. TTL 30MHz * Size l5.75*Wx 
17 "Dx 15"H* Weight 39 lbs * One-Year Warranty 

M9070S 16” Multiscan Monitor . $1199.95 



Casper 14” Multiscan Monitor and 
Orchid 16-Bit VGA Card Package 

for IBM PC/XT/AT and Compatible Computers 


SALE! 


The TM5155 monitor is designed to take full 
advantage of newly developed graphics 
adaptors including the GC1500 and 
GC1501 The TMSi 55 can operate in sev- 
erai different display modes to run loday's 
most popular software Monitor comes with 
lilt/swivel base, manual and cable. 

TM5155 Specifications: ■ CGA/EGA/ 
VGA/FGG Compatibility * input: DB9-ptn 
(TTL) & DB15-pin (Analog) * Hor Scan¬ 
ning freq.: 15.5-40kHz ■ Max. Resolu¬ 
tion: BOO x 600 * Bandwidth: 40MHz 
* Size: 15"W x 15"D x 13 5"H ■ Weight: 
351 bs. * One-Year Warranty 


EflUfeb- ^ -Pessr.lsiign 


FREE! ColoRIX VGA Paint 
Demonstration Disk 
enclosed with every JE2056! 





TM51 55 14" Mutttscan Monitor,...... $479-95 

GC 1591 ie^Bit Orchid VGA Card ......*.... $349 ,9 5 $329.95 

JE205G TM5155 Mulliscan Monitor & GC1501 Card SAVE $30.00! ...... $779.95 


Quadrant 14" VGA Monitor and 
Orchid 8-Bit VGA Card Package 

for IBM PC/XT/AT, PS/2 and Compatible Computers 


SALE! 


The QC147B VGA monitor is capable of very 
high resolution (up to 720 dots horizontal reso¬ 
lution) and meets the requirements lor compat¬ 
ibility with a large number of today 's VGA cards 
including the GC150Q and GGiSOI Monitor 
comes wilh till/swivel base, manual and cable 


QC147S Specifications: * VGA Compati¬ 
bility * Non-giare, tinted display, unlimited 
color capability * Input: DBi 5-pin High Den¬ 
sity connector (Analog) ■ Scanning freq.: 
31*5Khz * Resolulion: 720 * 480 (max.) 

* Bandwidth: 30MHz * Size: 14.17"W * 
14.B4-D X 14.25'H - Weight: 26 lbs • One- 
Year Warranty 


PgR No Description 


FREE! CoioRtX VGA Paint 
Demonstration Disk 
enclosed with every JE20S5! 



Pries 


GC1478 14* VGA Monitor.................... $449=9§ $399,95 

GC1500 8 Sit Orchid VGA Card .... $269. 9 5 $249.95 

J E2055 OC147a VGA M doiIdt and GC1500 Caid SA VE $ 50 . 00 ! $5 4 9. 9 5 $599.95 


Casper 14" EGA Monitor and 
Jameco EGA Card Package 

for IBM PC/XT/AT and Compatible Computers 


SALE! 


Quadrant 14" Flat Screen 
Amber and Paper White Monitors 

for IBM PC/XT/AT and Compatible Computers 


The TM5154 EGA Monitor is ideal for 
texl as well as CAD and other graph¬ 
ics applications. Features compact 
case with anti-glare screen tor easy 
viewing. Monitor comes with a lift/ 
swivel base, cable and manual. 

TM5154 Specifications: EGA/CGA 
compatibility - Input: DBS (TTL) * Hor. 
Scanning freq: 15.75 21.85kHz 

* Resolution: 720 x 350 (max.) 
- Bandwidth: 25MHz - Size: 15*W x 
14.25-D x 14-H ■ Weight: 35 lbs. 

* One-Year Warranty 





Pi>rt NO- 


Description 


Price 


Ideal for Desktop P U bt ishlng! 

These new flat screen 14“ Amber and 
Paper White monitors are Ideal for desk¬ 
top publishing and CAD applications 
where limited distortion Is desired. They 
feature a compact case with m anli-gfare 
screen, an inverse video switch, detacha¬ 
ble tilt/swivel base, cable and manual 
Specifications: Input: - DBS (TTL) 
* Bandwidth: 20 MHz * Horizontal scanning 
frequency: 1B.432kHz ■ Resolution: 720 x 
348 (max.) - Size: 12 75"W x 12.2"D x 
13.6-H - Weight: 16 lbs. - One-Year War¬ 
ranty 



QC1418P 


TM5154 14“ CGA/EGA Monitor. $ 399.96 $369.95 

J El 055 EGA Card........ SI 49-95 

JE1059 TM5154 & JE10 55 SAVE $40,00 . $4 99^9 5 $479-95 




..DjeasriMo/i., 


QC1418 14' Flat Screen Amber Monochrome Monitor. .. ..$119-95 

QC1418P 14* Flat Screen Paper White Monochrome Monitor . $119.95 


12" Amber 

Monochrome Monitor 

lor IBM PC/XT/AT and 
Compatible Computers 

- Inpul: DB9-pin (TTL) ■ Bandwidth: 20MHz 
* Horizontal scanning frequency: 
18.432kHz * Resolution: 720 x 348 - Size: 
12.5“W x 12"D x 12H ■ Weight: IS lbs. 
■ Compatible with the JE1050, JE1Q55 and 
JE1071 * Cable and Manual included 

AMBER .... .$99.95 



Casper 14" RGB Color Monitor 

for IBM PC/XT/AT and 

Compatible Computers 

* fnpul: DBS-pin (RGB) * Bandwidth 21 MHz * Hon 
zontal scanning frequenty: 1 5,75kHz * Resolution: 640 
x 240 * Switch for Green or Color Screen ■ Size: 
13 75 B Wx 14 25’Dx 14 5'H* Weight: 27 lbs * Com 
patibJe with the JEt 052 and JE1055 • Cable and Man¬ 
ual included- • One-year warranty. 


HD55H . $239.95 



•QUALITY COMPONENTS • COMPETITIVE PRICING • PROMPT DELIVERY • (415)592-8097 
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NEW, ESDI Hard Drive! HARD DISK DRIVES NEW, SCSI Hard Drives! 


From the World's largest manufacturer 
of personal system hard disks, comes a 
full range of drives to fit your needs, 
Seagate drives offer versatile storage 
solutions for today’s PC, XT, AT or 
386-based computer systems. The NEW 
Seagate SCSI (Scuzzy) Hard Drives are 
compatible with such popular systems as 
Macintosh, Tandy, Amiga and Atari, 
These new SCSI drives will also work 
with IBM PC / XT / AT / 386 and 
compatibles when used with a SCSI host 
adapter (see inside back cover). Known 
for their quality and reliability, our 
Seagate hard disk drives are available 
with or without controller cards and 
come with easy to follow step-by-step 
instructions. The instructions will take 
you through mounting installation, 
formatting and partitioning. Jameeo's 
hard disk kits come complete with 
everything you need, including controller 
card, cables, manual and software when 
necessary, AH Seagate drives are backed 
by a One-Year Warranty, 

PC/XT Compatible Kit! 



ST225XT 


88 Seagate 


With or without a Controller Card, Jameco has a 
Seagate Hard Disk Drive to fit your needs! 

HH=Half Height, FH=Full Height 


Pan No. 


■ST125N" 
‘ST13SN“ 
* ST 157 N “ 
‘ST125 
‘ST13BR 
•ST157R 
ST22S 
ST225XT 
ST225AT 
ST238 
ST238XT 
ST238AT 
ST251 
ST251XT 
ST251AT 
ST2S1-1 
ST277 
ST277XT 
ST277AT 
ST4096 
ST4144 


Capacity 


20Mb 
30Mb 
40Mb 
20Mb 
30Mb 
40Mb 
20Mb 
20Mb 
20Mb 
30Mb 
30Mb 
30 Mb 
40 Mb 
40Mb 
40Mb 
40Mb 
60Mb 
60Mb 
60Mb 
80Mb 
120Mb 


Style 


3.5" HH 
3.5" HH 
3.5" HH 
3.5" HH 
3.5" HH 
3.5" HH 
5,25" HH 
5,25" HH 
5.25" HH 
5-25" HH 
5.25" HH 
5,25" HH 
5.25" HH 
5.25" HH 
5,25" HH 
5.25" HH 
5.25" HH 
5.25" HH 
5.25" HH 
5,25" FH 
5,25" FH 


Average 

Speed 


40ms 
40ms 
40ms 
40ms 
40ms 
40ms 
65ms 
65 ms 
65 ms 
65ms 
65 ms 
65ms 
40ms 
40ms 
40ms 
28ms 
40ms 
40ms 
40ms 
28ms 
28ms 


Fermat 


SCSI 

SCSI 

SCSI 

MFM 

RLL 

RLL 

MFM 

MFM 

MFM 

RLL 

RLL 

RLL 

MFM 

MFM 

MFM 

MFM 

RLL 

RLL 

RLL 

MFM 

RLL 


Drive Alone 


$299,95 

$349.95 

$399.95 

$259.95 

$289.95 

$379.95 

$224.95 


$249.95 


$379.95 


$469,95 

$409.95 


$629.95 

$699.95 


W/B-BIt (XT) 
Controller 


$269.95 

$299.95 

$419.95 


£449.95 


W/IG-BIt (AT) 
Controller 


$339.95 

$389.95 


$489,95 


$549.95 


*5,25' insfattation kit available for IBM PC/XT/AT and compatibles - see below. 

”Please note that these are SC5I drives far use with systems such as the Macintosh, Tandy, Amiga and 
Atari. SCSI host adapter required for use with I be IBM PC/XT/AT or compatibles. 


NEW, 3.5” MFM, 
RLL and SCSI 
Drives! 



NEW, 120Mb Drive! 



ST157N 


ST4144 


525 K 5,25" Frame Kit allows installation of Seagate 3.5" half height Hard Disk Drives in IBM PC/XT/AT or compatible computer 2,95 



NEW! 


MiniScribe ISO Megabyte ESDI Hard Disk Drive 

The MiniScnbe M31S0E, ESDI (Enhanced Small Device Interlace) will perform up to two times faster 
than MFM encoded drives and 1 5 limes faster than RLL encoded drives. In addition, the newest 
generation of personal computers are featuring smaller footprints, lower profiles and are packed with 
high performance. The Miniscribe M31BQE lakes advantage of all these new feaiures with superior 
compact design and performance. This half height drive will fit in virtually all IBM PC/XT/AT standard 
and baby computer cases, including Jameeo's JE Series cases. Features superior shock, vibration 
and thermal performance due to the four paint mounting system and enchanced baseplate design. 

Also, features low power dissipation of only 15 watts when idle. Requires ESDI controller such as J5G 


theJE204i ESDI controller Megabytes 

Specifications: ■ Track to track access time: 4.0 msec * Average access time: 17 msec. ■ Data fa a 
transfer rate up to 10 Mbitsecond * Size: 5.75"W x 8 T, D x 1 63’ H * Weight: 4 lbs. halt height 

M3180E ... $1149.95 Package! 



ESDI Hard & Floppy Disk NFWt 

Controller Card " K "* 

for 80286/AT Compatibles and 
80388 Based Computers 

This ESDI (Enhanced Smalt Device Interface) 
is capable of handling two hard disk and two 
floppy disk drives. The JE204I will control 
HDDs up Eo 1000Mb and any combination ol 
two ffoppy 360K, 72QK, 1.2 Mb or 1.44 Mb disk 
drives. The JE2C41 boasts performance fig¬ 
ures up to 2 limes tasler Lhan MFM and up to 
1,5 limes fasier than RLL Hard Disk Control¬ 
lers. Features * Works on 16-bit 00206 or 32-bit S038B machines ♦ On-board pratormal 
program and head-parking program ■ Cables included to conned one hard disk and two 
floppy disk drives * Manual Included ■ One-Year Warranty 


Seagate SCSI 
Host Adapter 

■ SCSI (Scuzzy) host adapter for IBM PC/XT/ 
AT and compatibles as well as 386 “Classic 
Bus" computers 

* Extremely fast data hansler rale (up to 
10 Megabits a second) 

■ Will control up to Iwo SCSI hard disk drives 

* Also suppods other SCSI devices such as: 
scanners, printers, modems, mice, optical 
disks and tape drives 

* On-board preformat 5 head parking program 

* Cable and manual included 

* One- Year Warranty 



JE2041 ... $199.95 


ST01 . $49.95 


• REFER TO CODE 4039 WHEN ORDERING - CALL (415) 592-8097 
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-The Buyer’s Mart- 

A Directory of Products and Services 


THE BUYER'S MAFTT is a monthly advertising section which enables readers 
to easily locate suppliers by product category. As a unique feature, each 
BUYER'S MART ad includes a Reader Service number to assist interested 
readers in requesting information from participating advertisers. 

RATES: lx-$525 3x-$5Q0 6x-$475 12 x-$425 
Prepayment must accompany each insertion. VISA/MC Accepted. 

AD FORMAT: Each ad will be designed and typeset by BYTE, Advertisers must 


furnish typewritten copy. Ads can include headline (23 characters maximum), 
descriptive text (250 characters is recommended, but up to 350 characters can 
be accommodated), plus company name, address and telephone number. Do 
not send logos or camera-ready artwork. 

DEADLINE: Ad copy is due approximately 2 months prior to issue date. For ex¬ 
ample: November issue closes on September 8. Send your copy and payment 
to THE BUYER'S MART, BYTE Magazine, t Phoenix Mill Lane, Peterborough, 
NH 03458, For more information call Brian Higgins at 603-924-3754, 


ACCESSORIES 


ARTIFICIAL INTELLIGENCE 

1 | 

BAR CODE 






CUT RIBBON COSTSI 

Re-ink your printer ribbons quickly and easily. Do all 
cartridge ribbons with jusl one inker! For crisp, black 
professional print since 1902. You can choose From a 
models; Manual E-Zee Inker — *39,50 

Eectrlc E-Zee Inker — 694.5Q 

Ink Master (Electric) — smOQ 
lOOO's of satisfied users. Money-back guarantee. 

BORG INDUSTRIES 

525 MAIN ST., JANESVILLE, JA 50647 

1-800-S53-24O4 Fax: 310-9*7-2251 

NATURAL LANGUAGE C LIBRARY 

Increase your market share! Use JAKE lo add a nalural 
language front end lo your application. JAKE translates 
English queries and commands into C function calls 
and data structures. JAKE offers context-sensitive 
samanlic processing; interfaces easily; <64K mom. 
JAKE $455. INTERACTIVE DEMO $10 

ENGLISH KNOWLEDGE SYSTEMS, INC. 

55B5 Scatls IfelEsy Or. 022, Scotts V&lley, CA 95066 

(406) 438-6922 

PRINT BAR CODES AND BIG TEXT 

On EPSON, IBM, OKI dot matrix or LaserJet. Flexible design 
on one easy screen. Any tormatfetee, Up to 120 fields/label. 

13 iroct sizes to 1 "-readable at 50'. A [AG, MIL-STD. 2 al 5^ 123, 
LPCrEAN, Code 39. File Input & Scanned logos/symbols 
(FOX)—$279. Other programs from $49. 30-day $$ back. 

Worthington Data Solutions 

417-A Ingalls Si.. Sama Cruz, CA 9506Q 

(809) 345-4220 In CA: (408) 458-9936 

Inquiry 576, 

Inquiry 581, 


COMPANION AND EXTENDER 

Place a keyboard and monitor op to 600' from your CPU 
with EXTENDER and COMPANION products, Keep a 
second Keybcard/Monitof at the CPU with COM¬ 
PANION. Supports WDA, CGA, EGA, VGA, P52. Uses 
single W cable. 

Prices start at *14900 tor EXTENDER and $21900 tor 
COMPANION 25 ft. unit complete. 

GYBEX CORPORATION 

2309+1 Bob Wallace, Huntsville, At 35305 
205-534-0011 International Fax It 205-837-9212 


Nano LISP $99.99 

An MS-DOS Common LISP interpreter that sup¬ 
ports most Common USP operations and strictly 
adheres to the standard. Numerous advanced and 
extra features, excelfenl debugging facilities, sam¬ 
ple Ai programs, Fully indexed manual, free 
technical support. 

Microcomputer Systems Consultants 

PO. Box 3046. Santa Barbara, CA 93160 

(BOS) 967-2270 


BAR CODE READERS 

for PC, XT, AT, & PS/2, all clones, and any RS-232 
terminal. Acts like 2nd keyboard, bar codes read 
as keyed data. With steel wand—$399. Tpp rating 

In Independent reviews. Works with DOS, Xenix. 
Novell, Alloy. -ALL software. Lasers, magstripe, 6 
slot badge readers, 30-day $$ back 

Worthington Data Solutions 

417-A Ingallg St.. Ssrtia Cruz. CA 95060 

(800) 345-4220 In CA: (406) 456-9938 

Inquiry 577, 



WHOLESALES PRICE 

Ribbons, Surge protector, CPU stand. 
Keyboard drawer, Monitor base, Mouse pad 
Power center, Printer center, Toner 
Cartridge and much more. 

First Accessories 

1455 A Market Si., #640, SF. CA 94103 

415-569-8323 


muLISP 87 for MS-DOS 

Fasl, compact, efficient USP programming environ¬ 
ment. muLISP programs run 2 to 3 times faster & 
take Va to Va the space of other LISFs, 450 Com¬ 
mon LISP functions. mulli-windcM/ editing & debug¬ 
ging, flavors, graphics primitives, lessons & help, 
demo programs, comprehensive manual. 

Soft Warehouse, Inc. 

3615 Harding Avfl . Suite 505, HdtojMu, Hi 9681S 

(SOS) 734-5601 


BAR CODE SOLUTIONS 

Bar coding is sc easy with our complete fine of readers. Our 
PC-Wand readers emulate your PC -keyboard or ASCII ter¬ 
minal, and are carried around taking inventory entering mart 
sales and clocking lime. Our bar code label printing software 
packages work with DOS and most matrix or laser printers. 

We also sell pro-primed labels Our hardware can work with 
nearly every computer In the world. 

International Technologies & Systems Corp. 

635-C North Berry St.. Brea. CA 926?1 
(714) 990-1660 FAX: 714 990-2503 TLX 6502624734 MCI 

inquiry 578. 

BAR CODE 

Inquiry 583. 

1 

FREE CATALOG 

A complete source tor compu'Bf supplies at km pnraa, Fast Service 

Oflll , whip or cincl* inquiry card tor 4 FREE CtfALOC 

Uaa jour VISA., MC or COD Id under the following bum SsJhBk 

5.25" DS/DD (Min 50) 26' 
5.25" DS/HD (Min 50) 62' 
3.5" DS/DD (Min 30) 99' 

GAAN COMPUTER SUPPLIES 

IBS Q East Sunnyoaks Ave., Campbell, CA 9500S 
(BOO) 523-1233, In Cfl.N1. (40S) 370-6747 


PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 

Add bar codes and big graphics characters to your pro¬ 
gram. Prinl From ANY MS-DOS language. Sar codes: 
UPC, EAN, 2 oi 5, MSI, Code 39, Epson. Oki, IBM dot 
matrix text up to Vs 11 LaserJet up to 2' r . Font cartridges 
mot required. $17&-$239- 30-day S3 back. 

Worthington Data Solutions 

417-A Ingalls St. Santa Cruz. CA 95060 

(BOO) 345-4220 In CA: (406) 456-6938 


BAR CODE SOFTWARE SOLUTIONS 

ISO has software solutions trial allow you to use bar 
codes tor most anything. Like Identifying products. 
Labeling packages. Or even managing assets and 
paperwork. Yhull be able to speed and simplify data 
collection. Track products dock-to-stock. Streamline in¬ 
ventory control. And more. 

Integrated Software Design, Inc, 

T71 Forbes Blvd,, Mansfield, MA O2O40 

TEL: (508) 339-4928 FAX: (506) 339-2252 

£■ 1989 tfliegratefl SodftOTie Jrra 

Inquiry 579, 


Inquiry 584, 

HP LASERJET II 

M - E - M ■ 0 • R ■ Y 

1MB-2MS-4MS MEMORY EXPANSION BOARDS 

Save 50%-6Q% 

2-YEAR WARRANTY 

STARION CORPORATION 

(800) 782-8297 CA: (714) 750-2627 


PORTABLE READER 

Baiiery-operaied, handheld reader with 64K static RAM, 
2x16 LCD display, 32-key keyboard, RoaJ-Time-Clock. 
Wand or leser scanner Program prompts and data 
checking thru ils own keyboard. Easy data transfer by 
RS-232 port or PC, PS/2 keyboard. Doubles as On-Line 
Reader. 30-day $$ back. 

Worthington Data Solutions 

417-A Ingaffs Si., Sanla Cruz, CA 05060 

(000) 345-4220 In CA: (403) 458-9933 


WHEN EASE-OF-USE COUNTS 

Reading Oar codes should be as easy as a "quick 
Hick of the wrist." But many bar coda readers require 
you to flick and flick and flick and FUCK unlit the 
bar code label is finally read. PEHCON designed bar 
code readers that really are as easy as a "quick flick 
of the wrist " 

PERCOISI 

2190 W. 11th Ave, Eugene, OR 97402 

Phone: (BOO) 873-7266 FAX: (503) 344-1399 


Inquiry 580. 
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BAR CODE 


PERGON: THE BAR CODE SPECIALISTS 

If you have questions about bar code fechnotogy, 
it's race to know an experienced, friendly bar code 
specialist is ooty a phone call away. Want to know 
where to start or where lo find hard-lo-find bar code 
accessories? Call PERCON For answers. 

PERCON 

2190 W lllh Ave, Eugene, OR 97402 

Phone: (800) 873-7266 FAX: (503) 344-1399 


5-YR. WARRANTY AT PERCON 

PERCON decoders are now covered by a five- 
year limited warranty. Thai means you won't 
spend one cenl replacing your PERCON bar 
code decoder for five full years That’s reliability 
you can count on! 

PERCON 

2190 W 11th Ave, Eugene, OR 97402 

Phone: (800) 873-7266 FAX: (503) 344-1399 


PC BAR CODE SPECIALISTS 

Bar code readers designed lor rast, reliable, cost 
effective data entry, looks just like keyboard date! 
Choose from stainF&ss steel wand Or laser interface. 
Also, powerful Bar Code and Text printing software. 
Great warranty. Dealer inquiries welcome. 

Seagull Scientific Systems 

15127 N.E, 24th, Suite 333, Redmond, WA 98052 

206-451-8986 


DATA INPUT DEVICES 

Bar Code, Magnetic Stripe Readers a SrtrarlCard Efl- 
codar/Reader for microcomputers a terminals, induding IBM 
PS/2 a Often, DEC, MBGffftHh, ATKT, CT. Wyfl6, Wang. AJI 
j traders connect on Ihe keyboard cable & are transparent to 
all software. UPC a 39 print programs, magnetic encoders, 
& portable readers am also available 

TPS Electronics 

4047 Transport, Palo Alto, CA 94303 

415-856-6833 Tele* 371-9097 TPS PLA 
_ FAX: 415-856-3843 _ 

Inquiry 585. 


VARIANT MICROSYSTEMS 

BAR CODE READERS DELIVER 

WAND/IASER/MAGNETIC card connectivity 

* Keyboard wedges (InfarnaMExtemal) for IBM PC/XTMT, P&2 
and portables. 

* RS232 wedges For WVSE, Link, Kimtron terminals 

* Bar code and label printing software 

* Full two-year warranty 

* 30-Day Money-Back Guarantee 

■ Extensive VAR,'Dealer Discounts 
3140 Dt La Cruz BM.. Suite SOC.'Smra Clara. CA 55054.^4081 MCMBBQ 
_ RAX: ai U&m ____ 

Inquiry 586, 



Inquiry 587. 
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CASE 


STATE OBJECT 
ORIENTED COMPILERS 

The COMPEDITOR's use finite state and object oriented 
programming techniques design, develop and docu¬ 
ment source programs in: Ada, Basic, C, Fortran and 
Pascal. IBM DOS 2. #■ 250K RAM. 

Prices: $200^1300 (With Primer end Debugger) 

Sampler *75 (With All manuals & Credll) 

AYECO 5025 Nassau Circle, Orlando 

INCORPORATED FL 32808 {407) 295-0930 

Inquiry 588. 


CD-ROM 


CD-ROM Drives & Titles 

Largest selection for PC & Mac, 
Microsoft Programmers Library & Drive $995 
Computer Library $695 - Public Domain S/W $99. 
Drives tern £655. Hundreds of lilies From I2S 
MC7VISA/AMEX. Money-back Guarantee. 

Gall or write for free 100-page catalog. 

Gef it alt from ’The Bureau '' 
Bureau of Electronic Publishing 
121 Norwood Ave,, Upper Montclair, NJ 07043 
(£01) 746-3031 _ 

Inquiry 589. 



Inquiry 590, 


CD-ROM/WE’LL BEAT ANV PRICE 

AH IBM/MAC driresftitFes. Call for price list, monthly specials, 
PQ's, international orders welcome. Special library, school, 
government pricing, COO, Visa. MC, Am ex 

CD-ROM SHOPPER 

(201) 290-8288 

1160 Elm Street 
Rahway, NJ CT7065 
24 HR AUTO ORDER LINE 

Inquiry 591. 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 

SAFEWARE provides full replacement of hardware, 
media and purchased software. As little as $39 a 
year provides comprehensive coverage Blanks! 
coverage; no list of equipment needed. One cat! 
does It all. Cat! 8 am-10 pm ET. (Sat. 9 to 5} 

TOLL FREE 1-800-848-3469 

(U»al 614-262-0558) 

SAFEWAFtE. The Insurance Agency Inc. 

Inquiry 594, 


COMP. MAINT. CHEMICALS 


Buy Direct 

A full line of Computer Maintenance 
chemicals; Pressurized Duster; Crt Screen 
Cleaner, Hood & Housing, Anti-Static, 
Head & disc, Freon TF. Solvent, Cleaning 
Diskettes, Wipes, Swabs. All at wholesale 
prices. Call Data-Chem at: 

1-8QO-FON-6698 

Inquiry 595. 


COMPUTER SUPPLIES 


COLOR RIBBONS 

COLORS: Black. Red, Blue, Qrawi, Brown 


BLACK COLOR 

NEC P22O0 57175 *12.00 

Okidala 390739 r 700 fiLGO 

Panasonic KXP-1124 are 7.76 

Toshiba P351 5.00 6.00 


PRICE £ SPEC SUBJECT TO CHANGE W/O NOTICE 
FOR OTHER RIBBONS CALL FOR CATALOG 

RAMCO COMPUTER SUPPLIES 

PjO, Bo* 475^ Manlanp. 1L 6WSQ 
(USA) 000-522-5922 * (CANADA) 900-621-6444 * 01^466-6461 

Inquiry 596. 


CROSS ASSEMBLERS 


CROSS ASSEMBLERS 

Universal Linker, Librarian 
Targets for 36 Microprocessors 

Hosts: POMS DOS, micro VAX. VAX 8000 

ENERTEC, INC 

BOX 1312, 811 W. Fifth St, 

Lansdats, PA 19446 

Tel: 215-382-0966 Fax: 215-362-2404 

Inquiry 597. 


Food/Analyst CD-ROM 

Analyze foods, meals, and recipes ter any number of 
persons based on the complete USOA food nutrient 
database. 4700+ foods. 80+ nutrients. See graphs, 
printed reports, summaries. Other titles and CD-ROM 
publishing services available, 

Hopkins Technology 

CD-ROM Publisher 
421 Hazel Lane, Suite 104 
Hopkins, MN 55343 

(612) 931-9376 CompuServe 74017,614 

Inquiry 592. 


68000 CROSS ASSEMBLER 

Assembles 68000/68010 code on a 
PC Compatible 

* Very High Speed—2MB source code 
assembled per minute • Macros 
* S-Records 

Knowledge Based Systems, Inc. 

2746 Longmire » College Station • Texas • 77940 

Phone: (409) 696-7979 ■ Ffcx; (409} 696-7277 
_ BBS: (409) 696 7055 _ 

Inquiry 598. 


CD-ROM Developer's Lab 

Mull imedia prod uction resource for Mac & PC developers & 
managers. Proven design, management, data prep, program¬ 
ming. promastering, and manufacturing Eflehrtiques A specs 
from 18 leading companies. Demos Of pff-the-shetl tools for 
imaging, audio, animation (Mac). Real applications using 
Media—Miner source tools. CD-ROM XA- PC or Mac £795; 
Transportable £845. Visa or MasterCard. 

Software Mart, Inc. 

4131 Spicewood Springs Road 1-9^ Austin, TX 76759 

512-346-7867 


Inquiry 593. 


Professional Series 

Pseudocode releases rite PseudoSam professional 
Series of cross assemblers. Most popular processors. 
Macros. Conditional Assembly, and Include Fites. Vir¬ 
tually unlimited size, Fbr IBM PCs. MS-DOS 2.0 or 
greater. With manual for $50.00. (MI res 4% tax). 
Simulators and disassembler5 also available. Shipping 
$5. Canada $10. Foreign $15. VisafMC. 

KORE Inc. 

6910 Patterson, Caledonia, Ml 49816 &1B-WM444 

30-£?ay satisfaction guaranteed or purchase pries refunded. 

Inquiry 599. 
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CROSS ASSEMBLERS 


FANTASTIC SIMULATORS 

For the B043, B051, 9000, BOBS, & ZflO femllfae, Full torwjtkjri 
simulation Including ALL MOOES ot JrTbe^rupita. BuHi-in 
disassembler. Setter lhan expensive t.OE.'a 

CROSS ASSEMBLERS 

W6 support the A04B, 8D51. BDBCh'BOflS, B09S & ZBO ramili&S. 
Just S75 each. 

Lear Com Company 

2440 Kipling SUSla ZM. Laks*aod. CO 00215 

_ 303-232-2226 _ 

Inquiry 600. 


MACINTOSH CROSS ASSEMBLERS 

^ASM™—available for mod 9-bll MPUs Fad. Full Mac In- 
tertaot. Sor Hs)f Oolpul ctownloads to mosl EPROM program- 
mere. Features mscroSv coruJiitonal ass'y, local and auto 
labels, symbol table eroswafawiw. module secUoning. 
Editor Included. $1M.S5 each plus S/H MCftflAE Technical 
bulletin available. 

MICRO DIALECTS, INC, Dept B 

PD. Bo* 30014, Cincinnati. OH 45230 

(513) 271-9100 


Inquiry 601. 


CROSS ASSEMBLERS 

Macros, PC Compatible, Relocatable, Condi¬ 
tionals, Fast, Reliable . from SI 50 

also: Disassemblers 
EPROM Programmar Board 

MICROCOMPUTER TOOLS CO. 
Phone (800) 443-0779 

In CA (415) 825-4200 
912 Hastings Or . Concord, CA 94510 


Inquiry 602, 


6800-Family Development Software 

Our G Compilers lor the 6600, 6601, 6&09. & 
6BHC11 feature a complete implementation {ex¬ 
cluding bit fields) or C as described by K&R and 
yield 30-70% less code than other compilers, Our 
Assemblers feature macros and conditional 
assembly. Linker & Terminal Emulator included. 

Wintek Corporation 

1001 South St, Lafayette, IN 47904 

(8 0 0) 742-680 9 or (317) 742-8428 

Inquiry 603. 


DATA CONVERSION 


MEDIA CONVEfiSIQN/DATA TRANSLATION 

Wong than just a straight dump or ASCII transtori 

Word Processing, DBMS, and Spreadsheet data on Disks, 
or Tapes uansfiernecl directly I mu applications running on 
Mainframes. Mini*, Mfcnoi, Dedicated Word Processors, 
Typesetters, and Electronic Publishing systems. 

IBM PS/2 & M&cinlosh supported 
#1 In the translation industry! 

CoinpiiData Translators, Inc. 

3325 Wilsfiire Blvd., Suite 1202. Los Angeles, CA 90010 

(213) 387-4477 t>800-825-6251 

Inquiry 604. 


DATABASE MGMT. SYSTEMS 


dBASE file access from C 

Cod© Base 4 is a library of C routines which 
gives complete dBASE or Clipper func¬ 
tionality and file compatibility. Use DOS, 
Unix, OS/2 or MS Windows. 

$295 with Source? FREE DEMO 

Sequiter Software Inc, 

Call (403) 439-8171 Fax (403) 433-7460 
Inquiry 605. 
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DATA/DISK CONVERSION 


RESULTS 

You Can Depend Gnl 

• Data Conversion 

• Disk Duplication 

• Optical Scanning 

Computer Conversions 

SSBO Black Mountain Hd., Suite J, San Dlag* CA 92120 

_ 619-693-1697 _ 

Inquiry 606, 


DISK CONVERSIONS 

Media transfer to or from: IBM, Xerox, DEC, Wang, 
Lanier. CFT r Mlcom, NBI, CT. Exxon, WRDPLEX 
■also WR WS, MS/WFLD. DW4, MM, Samoa, DEC 
DX, MAS 11, Xerox-Writer, ASCII. 

FREE TEST CONVERSION 

CONVERSION SPECIALISTS 

531 Main St., Ste. 035, El Segundo, CA 90245 

(213) 545-6551 (213) 322-6319 

Inquiry 607. 


FROM MACS TO MAINFRAMES. .. 

Our 12 conversion systems 
support over 1000 formats 

DISK INTERCHANGE 
SERVICE COMPANY 

2 Park Drive - Westford, NIA G1B86 

(506) 692-0050 

Inquiry 608. 


THE #1 CHOICE 

In disk & tape conversion 

lor many leading corporations, govern rrient agencies, 
law firms, and companies in every industry—world^vide. 
Free teat - Satisfaction guaranteed 
Call the helpful conversion experts 

Graphics Unlimited Inc. 

3000 Second Si. North, Minneapolis, MN 55411 

_ (612) 598-7571' _ 

Inquiry 609. 


IBM PC *to* HP 

FILE COPY 

IBM PC to HP File Copy allows IBM PCs, PS/2, com¬ 
patibles lo read, write files written by Hewlett-Packard 
Senes 70, 00,200,300,1000,900CT*. We offer custom 
work using out file copy util Hies and program translators. 
Call for estimate, catalog, data sheet 

Oswego Software 312/554-3567 

507 North Adams St, Fax 312/554-3573 
Oswego, Illinois 60543 Telex B58-757 

Inquiry 610- 


CONVERSION SERVICES 

Convert any 9-lrack magnetic tape to or from over 
2000 formats including 31ft'15Y< 8 H disk formats & 
word processors Disk-to-disk conversions also 
available Call for more info. Introducing OCR Scan* 
ruing Services. 

Pivar Computing Services, Inc. 

165 Arlington Hgts. Rd., Dept. #B 
Buffalo Grove, IL 60089 (312) 459-6010 

Inquiry 611. 


DEMOS/TUTOR] ALS 


INSTANT REPLAY 111 

Build Demos, Tutorials, Prdotypss, Presentations, Music* 
Timed Keyboard Macros, and Menu Systems includes 
Screen Maker, Keydroka/Tima Editor Program MemnnzBr. 
and Animator. Reed Great Revfewsl Simply the BEST Not 
copy protected. No royalties 60-day satisfaction money- 
back guar IBM and Com path. $14995 US.Ch WCr, Crd. 
Demo OnskeSte S5.DO. 

NOSTRADAMUS, INC. 

RO. Box 9252 

Salt Lake City, Utah 341Q9 (901) 272-0671 

Inquiry 612. 



Inquiry 613. 


SOFT-X-PLORE 

See "BYTE’s May '60 Issue pg. 7B." Disassemble 500 
kb (*) program at lOOOOfmln. (*) In any file, ROMfRAM 
memory up to 0O39B instruction eel (*), SQFTOt-plore: 
4 is tor M 5/DOS 2.0+ systems 
’ uses 20 algorithms and seven passes {*) 

■ only $99.95 plus S&H w/30-day guarantee. 

To order calf (800) 44M656 or Info (203) 953-0338 

or Win: RJSWANTEK INC. 

178 BrooksIde RdNewington, CT 06111 
* besl on the market MCfVISA accopred 

Inquiry 614. 


DISK COMPATIBILITY 


IBM PCs USE Mac DISKS 

MatchMaker lets you plug any Macintosh exter¬ 
nal floppy drive into an IBMI PC Half-Size card and 
software lets you copy to/from, view directory, in¬ 
itialize, or delete files on the Mac diskette. Works 
with PCs, XTs, Aik, and compatibles. The easy way 
to move infoimationt 

SI 49.00 Visa/MG/COD/Chk. 

Micro Solutions Computer Products 

t3g W | me pin Hwy „ DeKglb, II. fipllF, &1SJ7S6-3411 

Inquiry 615. 


DISK DRIVES 


PS/2 DRIVES FOR PCs ATs 


CompatrKit/PC .S279 

CompaflKil/AT .$219 


Built-In floppy controllers—no problem. 
Supports multiple drives and formats. Lets your 
computer use IBM PS/21.4M diskettes plus more! 
Call for further information or to place an order, 
ViSA/MOCOOTCHBCK 

Micro Solutions Computer Products 

135 W Lincoln Hwy. DeKalb, IL SDllfi 015/T5G-3411 


Inquiry 616. 


DISK DUPLICATION 


SOFTWARE PRODUCTION 

* Disk duplication 

* Warehousing 

* Ail formats 

* Drop shipping 

• EVERLOCK copy 

• Fulfillment 

protection 

* 48-hour delivery 

* LabBl/at&eve printing 

* Consultation & 

• Full packaging 

guidance 

ssr ™ es Star-Byte, Inc. 

2 aBQ Bargay Rd.. 

Hatlield, FA 18440 

215-997-2470 

600-243-1515 


Inquiry 617. 
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DUPLICATION SERVICES 



SOFTWARE DUPLICATION 

* One-Stop Shopping * Technical Support 

* Custom Packaging * Drop Shipping 

* Copy Protection * Fast Turnaround 

* Competitive Pricing 

SATISFACTION GUARANTEED 

800-222-0490 NJ 201-462-7628 

MEGASoft 

P.O. Box 710. Freehold. NJ 07728 

Inquiry 618. 

YOUR SALES MESSAGE 

about the special computer product or service 
that you provide belongs in print. 

THE BUYER’S MART 

can help you reach computer professionals and 
produce valuable Inquiries for your company! 

Cali Brian Higgins for more information 

603-024-3754 

Inquiry 619. 

EDUCATION 


BSc. & MS , In COMPUTER SCIENCE 

The American Institute lot Computer Sctenceg offers an in- 
depth ■correspondence program to Pam your Bachelor of 
Science and Master of Science degrees In Computer Scien ce 

Fit home. BBc subjects covered are: MS/DQS, BASIC, 
RASCAL. C. Data File Processing, Data Structures £ 
Operating systems, MS program includes subjects in Soft¬ 
ware Engineering and Artificial Intelligence 

AMERICAN INST, lor COMPUTER SCIENCES 

1704-BY 11th Ave So. Birmingham. AL 35205 

TOLL FREE 1 -800-872 -AICS 

Inquiry 620, 

Gradebook emulation 
for 

micro-computers 

Da Poma GB 

Available on all Apple H's 
since 1982 

Pa Poma, Inc. 

RQ. Drawer H r Hondo Texas 78861 (512) 426-5932 

Inquiry 621. 

ENTERTAINMENT 


* * • CRYPTO * * * 

* Challenging. Educational, and Entertaining 

* Hundreds ol Famous Quotations to Decipher 

* Send and Receive Secret Messages 

* Select Level of Difficulty. Edit, Customize 

* Enhances Spelling, Typing and tacabulary 

* Ideal Gift for All Ages. User Friendly, 

- Only $19.95 (CA residents add 6^) 

P. VALANDANI, INC. 

95 Church St #2309, Los Gatos. CA 95032 

(408) 396-6372 

Inquiry 622. 

BEAT THE LOTTERY 

with Gail Howpd s Smart Luck Gowuter Systems 

5514 Mrtlnn Florid* J^kpci Jutf V*m Wtt C«T»rt*r Whoolll 
COMPUTER WHEEL'- An Bbwtuta MUST to ovary BArtHS tobvy pUtyw 
i*" - *2fc&4 + K (MlOfti 3*4',] 

COMPUTEH ADVANTAGE" 1 - FrMfl IB be llw ITlba BUCMHHfUl number 

wtactian syflam w*m\ dvwwd Iqir untn. SI* - S39SS * 11 *fti. (Add 11 fa* 
3W.) 

SMART LUCK COMPUTER SYSTEMS 

Dept, m RQ Bent 1519, White Plains, NY 10602 

1-901^678 (4245) 


Inquiry 623. 


ENTERTAINMENT 



NEMESIS* Go Master® 

Go. a game of strategic elegance, has been a way of 
life In the Orient tor over tour thousand years. Many con¬ 
sider Go to be the secret of the Japanese business 
man's success. “White chess is a game of war. Go is 
a game of market share''[President ol Nlkko Hotets|. 

"If you are Interested In Go. buy this program,'' 

Game d the teqnlJl J. ffourrrelte BYTE 7107 

Toy 0 go, Inc. The Leader in Computer Go. 

76 Bedford St. #3*-Y, Lexington. MA 02173. (8*7) BB1-D4B6 

Inquiry 624. 

FLOW CHARTS 


Flowchart/State Diagram for Engineers 

Draw flowcharts or state diagrams with this MacDrawiihB pro¬ 
gram on your IBM PGW7FS2 or oompalble. AS flowchart sym¬ 
bols ar# prebulft and can be stretched to any size Add your 
own symbols to the symbol library Ellipses, curves with end¬ 
ing arrowheads, cubpaste, enlarge/redoce, drag, zoom out, 
undo etc. Output to most printers, plotters, and desktop 
publishing software. Complete with Logitech Mouse tor $@0. 
See our larger ad every other mortfh. 

Daytron Electronics Inc. 

G10 £ Sherman f UM. Richardson. TX 75DS1 214-660-7137 

Inquiry 625. 

Flow Charting 11 + 

R>r IBM and compatibles, it will amaze you wlih 
its speed, power and simplicity. 26 standard shapes 
with over 120 sizes — 10 text fonts — A line styles. 
Place text, Nnes and shapes anywhere on your 
chart, ftx only $229 you'll never draw another chart 
by hand. 

Patton & Patton 

91 Great Oaks Blvd., San Jose, CA $5119 
1-800-52^0092 Ext. 42 (Outside CA) 
408-629-5376 Ext. 42 (CA/IntM) 

Inquiry 626. 

WINDOWS FLOWCHARTER $79 

RFFlow Is a professional drawing tool for flowcharts 
& org charts (requires Microsoft® Windows). 75 
shapes automatically adjust In size. Move, copy, 
delete groups of objects 7 levels of zoom. Move 
flowcharts to other applications via the Clipboard. 
Supports Windows printers, plotters, and cartridge 
or soft fonts. Call for trial disk, 

RFF ELECTRONICS 

1053 Banyan Court. Loveland, CO 80530 

(303) 663-5767 

Inquiry 627. 

STRUCTURED FLOW CHART 

NSChart creates Massi-Shneide rman (structured) 
flowcharts from a simple PDL. Key words define 
structures 6 text strings appear In the chan. Easy 
to create, even easier to revise! Automatic chart siz 
ing, text centering. Translators from many 
languages available. For Mac and IBM PC, 

SILTRONIX, INC. 

RQ, Box 92544, San Diego, CA 92138 

1-800-637-4888 

Inquiry 628, 

FOREIGN LANGUAGES 


LEARN SPANISH! LEARN JAPANESE! 

A nm. easy way to team a foreign language. Complete in¬ 
teractive learning environment wiifi pop-up dictionary,, 
hypertext language relarence. and full mouse support. Con¬ 
versational emphasis. IBM compatible. Each course Includes 
disks, manual, and pronunciation tape. Call for Demo disk 
or free brochure! 

Traveler’s Guild 

315 W Washington $l Ospi BYB. Marquette. Ml 49855 

24 hour order desk: (906) 228-5030 


Inquiry 629. 


FORTRAN TOOLS 



TAME YOUR FORTRAN CODEI 
Programming tools tor MS-DOS 

FGHWARN—an invaluable aid to Fortran program develop¬ 
ment! Finds common programming errors such as miamal- 
cited parameter lists and common Hocks, and uninitialized 
variables Prints detailed crass-refe-rences and call-tree 
diagrams. $329 

FORTRAN DEVELOPMENT TOOLS-Includes Pretty (in¬ 
dents, renumbers, changes GOfDs W IF-THEN-ELSES. Hfc.) 
and 5 mors fools. $129, 

Quibus Enterprises, Inc, 

106 N. Draper Avenue, Champaign, 1L 61BZ1 
(217) 359-8073 

Inquiry 630. 

• GRAPHICS 


35mm SLIDES— fn 24 Hours 

We transform )pur PC-Graphics flies into full-cotor high- 
resolution. 35mm slides and ship within 24 hours. Har¬ 
vard. Putts. Lotus. Freelance, and olhere supported. 
Files accepted by modem. Free Federal Express on alt 
orders of 20+ slides. Only $8 per slide. Call for literature 
or circle reader service number shown below. 

Accent Presentations, Inc. 

S90 HigWaixt Otev Si*. 2QZ RQ Bw 1303, Solans Beach, [> 9307b 

1-800-222-2592 

Inquiry 631. 

The Graphics 

IBM PC/PS2 program lor superior WYSIWYG graphs/ 
charts/slides. Flexible data InpuLtadlt, Unesfourvesfra- 
gresskms&catters/hars, more, Axis breaksfend-seg- 
menlsterror bare, arty ^yle. Labetsteymbols/boxestor- 
rows, more Slone fig templates. Fast professional out¬ 
put Id lasersfelldemakars/plottara or export to WP5.Q/ 
Ventura etc FREE DEMOI $399 

BIOSOFT, PO Box 580, Milllown, NJ 00650 

(201) SI 3-9013 FAX: (201) 613-8860 

Inquiry 632. 

Explore Visual Perception 

use illusion Maker to browse our database of optical 
Illusions, Requires a PC, XT, AT or ctane wilh EGA tsokir 
or better. Menu driven system displays a wide variety 
of visual illusions. Ideal tor psychology labs or cunousity 
seekers! Send $995 (pp) for latest release, Texas res. 
add 50 00 sales lax 

Illusion Software 

1342 Oak Patti, San Anionic, TX 7SZS8 

(512) 4B7-46B5 (512) 52HIB07 

Inquiry 633. 

RAINDROP™ 

FAST, compact PrlScm Utility ter end users AND 
developers. Hardcopy as fast as 10 secs. Average binary 
size - 6 kbyte. 12 video graphic standards. Scale, rotate, 
colorize and more. 'CALL' from user-written programs. 
Complete 9- & 24-pin dot-matrix, inkjel, and laserjet 
library $39,954 $3 s/h 

RAINBOW TECHNOLOGIES 

0108 St David Cl„ Spfinffflsld, VA 2Z150 

(703) 440-0064 

Inquiry 634. 

HARD DRIVE REPAIR 


HARD DRIVE REPAIR 

WE WILL REPAIR YOUR HARD DRIVE AT A 
FRACTION OF THE GOST OF REPLACING IT. 
FAST TURNAROUND!!! CALL FOH DETAILS, 

H & W micro, Inc. 

526-C FOREST PARKWAY 

FOREST PARK, GA 30050 

(404) 366*1600 


Inquiry 635. 
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HARDWARE 


CHIP CHECKER 

- 74/S4 TTL + CMOS • 8000 Nat. + SignetEcs 

- 1474000 CMOS * 9000 TTL 

- 14-24 Pin Chips * 3" + .e* 1C widths 
Tes&fldBntiNesi over 650 digital chips with ANY type 

erf output in seconds. Also tests popular RAM chps, IBM- 
cocipalibtB version $259. C128 + C64 version $1S0L 

DUNE SYSTEMS 

556Q3 Willa Dr-, St- Joseph, Mr 49065 

_ (616) 983-Z35Z _ 

Inquiry 636. 


Equipment Monitor And Control 

Ideal CDst-eftBctivB computer can be used to perform data 
acquisition and control using a dumb terminal or create 
data files on a PC. Features 16 chan. A/D. 64 digital I/O 
lines, 4 timerfoountets and 4 seriaf ports. Options 4 chan. 
QA, clock, CMOS, Forth OS and networking 

E-PAC 1000+ $249.00 E-PAC 2000+ $449.00 

EMAC INC- 

Fa Bom 2042, Carbondete, IL 62901 

Phone: 618-529-4525 Fax: 618-457-0110 

Inquiry 637. 


FREE CATALOG 

Protect your computer power from black-outs, brown¬ 
outs. auefto/video hash and surges I Complete tine of low- 
coal Emergency ftw?r Supply unite. Line Conditioners 
and Surge Suppressors prevent damage and loss of 
valuable date, Prevenl errors, malfunctions and raise 
printouts! Send for money-saving catalog today. 

INDUS-TOOL 

730 W, Lake St., Chicago, IL 60606 

_ Phone 312-646-2191 _ 

Inquiry 638. 


Macintosh*- Parts & Repairs 

Programs for the corporate, govern me ni, 
dealer and educational buyer Call for kit. 

Save up to 55% on Mac II CPU 
800-274-5343 / 617-891-6851 
Pre-Owned Electronics, Inc. 

30 Clematis Ave©Wallham, MA 02154 

Macmtgs h is a registered trademark ut Apple Computer, Inc. 

Inquiry 639. 


NEED AN EXTRA SLOT FOR YOUR S-B1T PC? 

Add: LAN MODEM, Accelerator Card or 
Fixed Disk and tor 3 Vs" Diskette 
RMT's 2001-F2H2 Single Card Control ter: 

* Uses only one expansion unit 

• Supports two 3W' andtor 514" diskette drives 

* Supports I wo fixed disk drives (up to 140 MB each) 

• On board BIOS, automatically handles any comb, of 
drives 

RMT 2001-F2H2 ..THE SPACE ODYSSEY 

RMT SYSTEMS, INC. (714)8634092 

Inquiry 640. 


LAPTOPS * 

APPLE * IBM 

COMPAQ SU 

IBM PS2 

ZENITH 

MACINTOSH 

SHARP 

LASERWRITER 

TOSHIBA 

fMAGEWRITER 

NEC 

HP LASERJET 

PLOTTERS 

EPSON 

HARD DRIVES 

FAX MACHINES 

Call UCC 213-921-8900 For Prices 

13738 E. ArteSia Blvd 

. iso Cerritos, CA 907m 

Fax 213-802-0631 

International Ordsra Welcome 


Inquiry 64t + 
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HARDWARE/COPROCESSOR 


DIGITAL SIGNAL PROCESSOR 

DSP products ler the ISM PC/XT/AT based on fhe Tl 
TMS32010 and TMS320C25 up lo 12 MIPS operation. 
Designed lot applications in communlcattons, irv 
strumentation, speech, and numeric processing. Of¬ 
fered with 12 b4 lit) KHz AID and D/A and corv 
tinuoos-tcKfisk data acquisition & playback oplion. From 
$650 

DALANCO SPRY 

B9 West I and Ave., Rochester, NY 14618 

_ (716) 473-3610 _ 

Inquiry 642. 


SC/FOX^PA RA L LEL COPROCESSOR 

Pt^nWJ366 plugin board with Forth softwant. 10 MIPS opera¬ 
tion, up lo 50 MIPS buret. 64K to IM byte memory. Uses Bairis 
RTX 2000"“ RISC reel-tlmo CPU with 1-cycle multiply, 1-cycle 
14-priorifty Interrupts, iwo 25frword slacks, three 16-bit 
tlmorfcounlsra, ie*il ito bus. Ideal for real-time control, signal 
and image processing, and muftipto board operation. From 
$ 2 , 295 , 

Optional SC/FOX Single Board Computer version for stand¬ 
alone ppertfion. Eurocard size wrth software, starting af 

SILICON COMPOSERS, INC, (416) saa-ares 

210 California Ave., Suite K, Palo Alto, CA 9430G 


Inquiry 643, 


HELP WANTED 


VIDEO GAME PROGRAMMERS 

The Leland Corporation, a Southern California 
based video game manufactures (incl. Super Off- 
Road. Quarter base Double Play, el ai) has open¬ 
ings for experienced assembly language program¬ 
mers. Game experience desired, Z-8G experience 
preferred 6502 a plus. Send resume wfealary re¬ 
quirements to: Software Manager, 1841 Friendship 
Drive, El Cajon, CA 92020-1180 Or call Medo 
Moreno ai (619) 562-7000 


Inquiry 644. 


IMAGE PROCESSING 


ZIP Image Processing 

ZIP brings affordable, sophisticated I maga processing to the 
PC. Capture video Irani camara/VCR Usratofis for ImageWrsa, 
Willow Pubs VGA, HFTT 512*512, serial ImagdWIse (tor PC/ 
laptop/P52) irame grabbers, 

Cell (314) 962-7633 to ardor (VISA/MC), ZIP starts al $79, 
frame grabbers, IMS. 30-day money back guarantee. 

Hogware Company 

470 Selleview, St. Louis, MO 63119 

_ (314) 962-7833 _ 

Inquiry 645. 



Inquiry 646. 


INVENTORY MANAGEMENT 


STOCK-MASTER 4.0 

Commercial grade Inventory management 
software at micro price*. 

• Supports all 12 * Slock States Reporting 

Iransaction types * Activity History Analysis 

• Trend Analysis * Bill of Materials 

» Quality Control * Purchase Order Writing 

» Multiple Locations * Order Entry 

• Purchase Order Tracking * Material Requirements 
» Open Order Reporting * On Line Inquiry 

• Serial/Ldt # Tracking 

Applied Micro Business Systems, Inc. 

HT7-F Rl^reiOa Avt! . Newport Beach. CA 92663 7T4-7S4-&&82 

Inquiry 647 


INVENTORY MANAGEMENT 


dFELLER Inventory 

Business Inventory programs written in modrliabk! dBASE 
source code. 

dFELLER Inventory $150,00 
Requires dBASE II or III, PC-DOS^CPM 
dFELLER Plus 5200.00 
wilh History and Purchase Orders 
Requires dBASE III or dBASE III Plus (for Stockrooms) 

Feller Associates 

550 CR PPA, Route 3. Ishpeming, Ml 49849 

_ {906) 486-6Q24 _ 

Inquiry 648. 



Inquiry 649. 


LAPTOP COMPUTERS 


Laptop Savings 

Laptops: Toshiba * Zenith * Nec * Sharp 
* Epson * Mitsubishi * Compaq 
Also Laptop Accessories: Modems. Fax Modems, 
External Drives, Portable Printers, Memory, Key 
Pads. Hard Drives, Batteries, and Auto Adapters. 

Computer Options Unlimited 

12 Maiden bans, Bound Brook. NJ 0SS05 
Phone: 201-469-7670 (Fax: 201469-7544) 
Hours: 9am/10pm 7 days Worldwide sales 

Inquiry 650. 


LAPTOP PERIPHERALS 


LAPTOP BACKLIGHTS 

Factory Installed * 90 Day Warranly 

Toshiba, Amsirad, Sanyo, DG. 
Kaypro, ISM, Hp etc. $295 

The Portable Peripherals People 

Axonix Corporation 

( 801 ) 466-9797 

inquiry 651. 


TOSHIBA T10C0 Tl 200 T31O0 T3100e 

PERIPHERALS T1600 10/20 T51C0 


HHilary AdaptaRW ItZVJ PX251 ROT P80 FflO* 
VWfiid* 6ul Iffly AJhUIoi X2j5 A£» *80+ 

BuW-ln Z40»pa Vodant M24BI 

Interrul Z4QQt)j» Modem M3*lC — MJ4EC 8 - 

Single OOMmS Fun Curd S23JT ---- SS&5 - 

dual COMMS Pda C**i . D33QE -- 

SCSI interface Cans -- SCSIE - 

PRODUCT R&D Corporation 

T194 Pacific St., Suile 201, San Luis Obispo, CA 93401 

_ (805) 546-9713 or BOO-234-5584 _ 

Inquiry 652. 


LOTUS'! 23 TEMPLATES FOR 
HOME FINANCIAL PLANNING 

■fearly CHECKBOOK cam plate recede dally transactions, 
balances minimum of 4 accounts, Graphics, Included FREE, 
yearly PERSONAL BUDGET PLANNER, shows monthly 
totals based on weekly, monthly, yearly values. Reduce cosaiy 
NSF bank charges, organize financial affairs. &tt'73te r ’ disk, 
□ocumerrtstkHi, nci copy protected, I39.9& prepaid, 

Orion Consulting Services Inc. 

2101 Islington Avenue. Suite &07 
Weston, Ontario Canada MSP 3R2 

_ 416/2 4 a-32 a 5 _ 

Inquiry 653. 
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MAC PROGRAMMING TOOLS 


MAC DEVELOPMENT TOOLS 

Professional Programmers Extender: Standard 
Mac interface, lists, printing, graphics, tiling. 
Extender GraphPac: Quality color graphs. Line, 
bar, semi-log, customizable symbols, 

INVENTION Software 
(313) 996-8108 

Inquiry 654. 


MEMORY CHIPS 


MEMORY CHIPS 


41256-15-12-10.Call 

.5T00O (1 Mag) .. 

C41I 

4164-ts.Can 

512S9 ter Compaii 386. Call 

4164-12 Call 

906/-3-2 . . 

Call 

41138 Piggy Back te AT. Call 

B02E7-6-S-Hj 

Call 

41464-12 <64Kx4). . Call 

90307. 

CUE 

414390 (25GKX4). Call 

NEC-V20-S ■ ■ 

Call 

Z7E4.2712&2725627512 . Call 

Mouse . 

Call 

Pncti Ktbfvv T tc crian gr 


ESSKAY 

718-353-3353 


Inquiry 655. 


FREE 

INFORMATION 

PRAM*SIMCOPROCESSORS 


TOLL FfitE 2* HRS 
T CWS A WEEK 

14S0&-338-1531 


DEDICATED TOLL RflBE 
FACSIMILE LINE 
24 HRS.—7 DW5 A WEEK 

1-800-242-5751 


PfftECT Ltft UON-FRI M CSX 

1-402-691-8248 

Best Prices in D,S,A, 

McDonald and Associates 


m CffUfa of ir 


Inquiry 656. 


NETWORKING 


SHAKY COMPUTERS, SOFTWARE THAI MAKES YU lift NET.. WORK 

CO/FIL£-f- 

Afi asBaniifli ttfjHfFStwi to your MS-DOS and Matv*ort oparasirvEf aim) -bo 
lhn£ ycu ton rjn ycur mzdng singta mr af-pHcaLc.-.i wish no rtrodifieitOTi 
3 * mulU-uM* aoplicattortt running on ■fljyf neUwrB Us*ng only 1-2 Kbytes 
el ycur waikaudtoiv RAM. CCVFILEt ftnaoJa* ycuf amgia user jppIi£hI>oits 
tg 5 * 131 * ^Dtraijuin litas on- any MS-DOS JlO *nd hightir LA Hi. Data is pm* 
leciefi iy aubarmat'C Pte or record lew) locking and iMitocKirig 
FEATURE ^'BENEFITS + Supports air Una MS-DOS 3.10 and Higher Local 
Aral NohMM te - CDtisumns only SKbylPi □! RAM at oach. we-kstati^n Ibi 
Ihs ~Sfl jjfovam -t-SuppoH 3 rt*Bi5 of In* ahenruj ■ FM«( ftUy Snaring. 
- wrlie Srianng * Cretan Sharing *5upcona automata record or iHa level 
tacking and unlocking tar Wnja and Costal Shoring. 

Shany Computers Ltd. 

RephrtHF Bmkiing, 4 SmiEansky si.. Natanya, Israel 42304 
Tel: (972) (53) 333931 Fa x: (972) (53) 34241B 


Inquiry 660. 


NEURAL NETWORKS 


“STATE OF THE ART 

I recommend 8 rain Maker without reservation/" Steve 
Gibson, INFQWQRLD. “An ideal tool ter teaming this 
technology" Barry Simon, PC Mag. 

Lst us help you solve: 

* Stock forecasting * Data S Business Analysis * Video 
Recognition & OCR * Signal Analysis 
10 times faster than any other neural netil! 

California Scientific Software 

160 E. MontecitD #E, Sierra Madre. CA 91024 

(818) 35S-1034 £195 IBM PC, XT. AT. PS/2 


Inquiry 661. 


OBJECT ORIENTED TOOLS 


OBJECT-ORIENTED TOOLKIT 

TRIPLE your productivity with Complete C' H 

The only C object-oriented development utility with 
precompiler, foundation classes (source code Included), 
make, integrated debugger, documentation generator, 
profiler, streamliner, and full technical support. 
Introductory Price: $269 

Complete Computer Corporation 

lit Was! 571h St , NY, MY 10019 

212-592-2635 


Inquiry 662. 


MONITOR INTERFACE 


OS/2 UTILITIES 


COMPUTER VIDEO GENERATOR 

Test EGA, VGA, Multisync A Data Projec¬ 
tors with handheld monitor tester From 157 
KHz to 64,0 KHz, battery powered, 4 pat¬ 
terns. air plugin with no adapter cables 

NETWORK TECHNOLOGIES INC 

8Q0-RG S -T ECH In OH: 216-544-1646 

UK: 0244-080473 Paris: Q1331-47&-3Z7B9 

See our Ad on page 372. 


INTEGRATED OS/2 PACKAGE 

* Protected mode * Hqt-key activated 

* BBckgiDund/fcw^gnound * MuUi-Msstened shell 

* Lightning fast text/binary fgrwpid/backwaid file itetef 

* Search directory trees ter mufriple strings 

* Where file finder * Disk usage reports 

* E&a/vOa mode support * Configurable ootem 

* Pop-up cdock, datentteJ * On-line help 

$£9$$ CbecMMCWSA 

SASNAK SOFTWARE 

R0L box sa, Dept. 3: Lansing, KS 66043 

(913) 551-1726 


Inquiry 657 Inquiry 663. 


NETWORKING 


NETWORK BUSINESS SYSTEMS 


Keycand Eliminator. $99. 

DCB Eliminator $99. 

ELS Util flies ... $59. 

Netcraek (lose password?) ... $99. 

Getdisk (get BIOS drives) . $59. 

BIOS Tools (patch drive this) . . . S99. 


NETWORK BUSINESS SYSTEMS 

1215 Wood hollow Drive. Suite 1104. Houston. TX 77D57 
_ (713) 753-4457 _ 

Inquiry 658. 


PROGRAMMERS TOOLS 


LAN Application Development 

NPPC: High performance library routines callable from 
C and Assembler, High level interface permits rapid 
development of peer-to-peer, clientteerver, or multi-server 
NetBIOS applications under DOS. Synchronous or 
Asynchronous message control. Compact Code. Source 
Avail. No Royalty. NPPC $495 

Applied Software Technology 

PO Box 397. Dpi. N. Los Galos, CA 95031 

(800} 678-1111 ext. N1 

Inquiry 664. 


PROGRAMMERS tools 


TUB " 4.12 Version Control 

"TUB 1 ' is a great system" — PC Tech Journal 3/88, 
Full-featured configuration mgmt ter software profes¬ 
sionals. Ail versiuns ol your code instantly avail able Very 
compact, only charges are stored. Check-intout locks, 
revision merge, branching, more. Mainframe deltas for 
Pan sop hie, ADR, IBM, Unisys Only $99.95 + S4H, 
or 5-Station LAN $299.95 + S&H. MS-DOS V1SA/MC 

BURTON SYSTEMS SOFTWARE 

PO. Box 4156, Cary, NC 27519 (919) 856-0475 


Inquiry 666. 


Have Same *C' Source for UNIX and DOS 

D-t^M^Umx standard indexed Fite management library for 
UNIX DOS and NETWORKS. Manages all locking, UNIX/ 
DOS source $595 (ter both). DOS libs' $145 
W—Character windowing with COLORS, Line Graphics* 
Bells and more, You need not modify DOS code to wwrit WELL 
on any UNIX terminal. UNIX/DOS source $295 (ter both), 
DOS libs' 895 

BYTE DESIGNS 

P.O. Box F195-75 Blaine, WA 96230 

1-B00-668-8547 of (604) 278-5200 

m 1DOS Mbs avsUfl&to fev Mcnwoft or Borland G* auryMtareJ 


Inquiry 667. 


Async Executive* & Tutorial 

irteftupl driven ijanjmei 8 receive. Support* up to eight porta- But 
temp ub to $ 4 K. 50 to 1MO0BPS XOWXQFF, DTE/DCE. Modem 
controls, Ttertster cftaracterj or plocXS- Millisecond limang. Univer¬ 
sal tenguege Irawtaoa 8H3D0S edenaxjn capetsllMI&s. XMODEM 
wCRC. 300+ page ccmprehen&we manual. Sample programs in¬ 
clude a spooler written in C. For IBM PC.'XTffiT A all compatibles. 
Software Developer's Kit StfiS, NO ROTALT1ES 

Shipping $5. Canada SlO, InternalronaS $15 
CA residents must add sales tax. Checks/MO only. 

CIRRUS SOFTWARE, INC. 

PO. Box 51924. Dept. B. Palo Alio, CA 94303 
_ (415) 849-147Q _ _ 


Inquiry 663. 


ProPak 2.0 

The Programmer’s Productivity Pack 

The most useful programme#''$ toots and utilities, smoothly 
integrated into a, single package, W&ai ter protessionat pro¬ 
grammers, software developers, and studenis, loo! Versions 
for MS-DOS, DESQvrew and Ohio I View Included. Powerful, 
flexible, and easy to use. Fully cuslomizabla! Full 30 day 
money back guarantee* Only plus S4H 

Falk Data Systems 

5322 Rockwood Cl M El Paso, TX 79933 

_ (800) 326-S615 _ 

Inquiry 669. 


WINDOWS APPLICATION PROGRAMMING 
ENVIRONMENT (WARE) 

WAPE is an INTERACTIVE CODE GENERATOR ter Over 490 
MBWindow syaffn cafe. Eel of LIBRARY FUNCTIONS tor win¬ 
dows, menus, dialog boxes, '■£[ boxes, and dip board. BtelMn 
Menu Editor Windows Application Development Tools can be 
Invoked from wdhin WAPE. Conlext-sensilive ONLINE HELP 
available. 

INTERS OFT INC- 

5285 S.W Meadows Rd„ Lake Oswego, OR 97035 

(503) 639-3555 


Inquiry 670. 


50 VM'fom Hw Hsn lilting Ip FaeftfthF Mxf am B WM 

CHAT - ACCESS 

a. Cartes! C'jDTg md Mcsjj jng ScLton Iv Som .SmI, sod EEw J.acut NetMtos. 
CHAT^ACCESS in Iri* unimflp In UBflr ftisndly wttware. eriBbUno ^su to 
Mnd rriSaaagpa, raqhn Ehwti urxT nr^agn plhflr lnqgwJ-«i p«n «i Ml 
SOriMmuniori. Using Arty 1 Kbyu nr yaui Mirkaiaivyi HAM [tar 1SH prrgrant), 
CHAT-ACC ESS p'Ovces a list or togged In users and sands one or all -J 
Ihflm a bf+eH messepa. M ai&o HnaiHes aju to "tHAT H vWih anolhev wortcaa- 
tton thn&jgh iniereci'TO wridcws 1»st siriuitsnafluslv o^piav Hold sales # 
1 h» wnuBnation CHH—ACCESS opfinates on 3Cwrf& SPLllfi, 3+OPEH 
IMS-ObS WDI ksltaion.), Mcrvpfl (VfHWflro &nd ^11 glriw PC CAN 3 rtvafsuppoft 
UHQICiS. 

Shany Computers Ltd. 

Hechter Building, 4 Smilengky si., Natanya, Israel 42304 
Tel: (972) (53) 333931 Fan; (972) (53) 342418 

Inquiry 659, 


HYPER INTER FACE™ 

Menu Creator* — A program generator tor menu- 
drrv&n user interface. Excellent for complex menu 
systems. $99.95, Advanced Library — Extended 
capability for data anfry and advanced text-display con¬ 
trol from your programs. 399J95, FORTRAN, Pascal, C. 
BASIC supported. HYPERMATH™ — An application ol 
Menu Creator - and ihe Advanced Library. FREE 

Av^npro Corf>. 

P.O. Sox 989. Pacific Palisades. CA 90272 

_ (213) 454-3866 _ 

Inquiry 665, 


FREE CATALOG! 

QuickBASIC Libraries and Utilties 
286, 386, PC/XT AWARD ROM BIOS 
Hardware Upgrades 

1-800-423-3400 or (412) 782-0384 

KOMPUTERWERK, INC. 

&51 Parkview Bhrtl, Pittsburgh, PA 15215 

Inquiry 671, 

SEPTEMBER 1989 * BYT F, ISO 






























































The Buyer’s Mart 


PROGRAMMERS TOOLS 



TURBO PLUS $149.95 

Programming loots tor use with Turbo Pascal *0 A $£ 
Screen Painter, Code Generator, ISO Fields, Dynamic 
Menus. Programming Unit Libraries, OOP Support, and 
Sample Programs included. M routines Hcrir in both text 
and graphics modes! fid-day money back guarantee! 

Damo Disk avail. For IBM and compatibles. 

Nostradamus Inc. 

PC t ew sews. Suit Ijjkti City, UT 84tQ6bQZ52 

(801) 272-0671 

Inquiry 672. 

GRAPHIC TOOLS LIBRARY 

NOVA XGLIS: High speed. WindawMewparl. arcs. aplanes, figure 

1||l, borCdi, 10X1 scale, rotate. align, tsltnrwa. KUtUlt, pana, keyboard. 
ifioum, image capture and processing. Animation. Over 150 lone- 
(tons. $75. 

PC VOL High speed text al any sngfo. size end posil ion. outline 
toot factory, plate, charts and curve fa. Fies Bama Disk. $39^ 
Both product! ANSI compMibl*. Fioo drlwra tor printers, plotter*, 
lasers Here-alea, CONEQANQA/VQA2S4 most boards For ell ,J C" 
oompHirs, FOFfTHAN, MS QuickBASIC, Manual 

NOVA INC. 

PO. BOX 6 Bsm Schaumburg, IL 601BS 

312-382-4111 

Inquiry 673. 

Get INSIDE! 

The befit PC fieri 1 ware performance toot la now better than 
ever wllh source line timing, caller liming arm arbitrary eve nl 
liming—all with mscrceceond accuracy and without source 
modification. The expended DOS analysis mode identifies 

I/O bottlenecks, $135 

Call loday for a tree brochure and the latest hst of supported 
Complies. 3 [>-day guarantee. Vl$A/MCrCGD 

Paradigm Systems 

PO. Box 152, Milford, MA 01757 
( 000 ) 537-5043 In MA: (500) 47B-0499 


FREE BUYER’S GUIDE 

Programmer's Connection Is an Independent dealer 
representing more than 300 manufacturers with over 
BOO software products for IBM personal computers and 
compatibles We have serviced the professional pro- 
grammar since 1984 by offering sound advice and low 
prices. Ceil or write loday to receive your FREE com¬ 
prehensive Buyer's Guide. 

Programmer’s Connection US B00-336-11GS 

7249 Whipple Am. NW Canada 600-225-1166 

North Canton. OH 44720 International 216-4W-3JB1 

Inquiry 674. 

-C* DOCUMENTATION TOOLS 

* C-CALL $59 Creates graphic-tree Of callanfcallod structural, 
and rites-vsrfjTKBdure tefcHe-oa-cdntents 

* C-HDR $59 CmBlesfinseriVupdetes headers for each pro¬ 
cedure showing caller/called and identifiers 

* C-LIST $39 Lisf, acnon-diagram, reformat programs 

* C-REF $49 Locatfglobal/parameter cross reference 
- SPECIAL £149 All 4 plus Integrated C-DOC vofston 

SOFTWARE BLACKSMITHS INC. 

6064 St . Ivw Way, Mississauga, ONT Canada L5N-4MT 

(416) 856-4466 

Inquiry 675, 

PUBLIC DOMAIN 


$3,00 SOFTWARE FOR IBM PC 

Hundreds to choose from, word processors, 
databases, spreadsheets, games, totto, com- 
municattaris. business, music, blbfe, art. education, 
language and useful utilities for making your com¬ 
puter easier to learn. Most programs have 
documentation on the disk. 

Free 125 -page catalog. 

BEST BITS & BYTES 

P.Q Sck a345 Depi-ft Van Nuye, CA P14D9 

In CA: (816) 764-9503 600-245-BYTE 


Inquiry 676. 


TAfl RVTF . ^FPTFMRFR 1QHQ 


PUBLIC DOMAIN 



$1 per DISK Sale 

20 TOP I8M PC PD/SW DISKS 
(360K) ONLY $20 + $3 S&H 

QubeCaJc, EDRAW, Auto Menu, Math TLitoi; PC- 
DOS Help, Baker's Dozen, Languages, EZ-Form, 
PC-Siyle, Pack Disk, PC-Stock, KLdGames, Best 
Games, Home Inventory, PCOutline, Form Letters, 
ImagePrinl, SideWriter, PC-Prompt, Best Utilities. 

Bright Futures Incorporated 

PO. Bo* 103ft East Windsor, CT oeOSB 

FREE CATALOG (M.50 pof disk) 

Inquiry 677. 

FREE CATALOG 

PUBLIC DOMAIN/SHAREWARE 

« 400 IBM PC ft compBliblds diste * 

200 Amiga disks * 125 Atari ST disks 

PC disks as lew as $1,25 each, Amiga a. ST a* low as $1jB0 
each I Ftenl or buy. Free stripping! Call toll free, write or cir¬ 
cle reader service for FREE BIG CATALOG w|jh lull descrip- 
tionfi. Please apebiiy computer—46-hr turnaround! 

Computer Solutions 

RQ. Bern 354—Depl B, Masan, Michigan 4B854 

1-800-674-9375 (M-F 10-6 EST) 1-517-628-2943 

Inquiry 678. 

* CUP ART * GAMES 

* GRAPHICS * TRAVEL 

* LASER FONTS * AUDICWIDEQ 

* CAD * SECURITY 

- ELECTRONICS * EDUCATION 

for FREE CATALOG wnte to: 
CWI Information Services 

P0 BOX 4S51. Anaheim. CA 92803 

800-777-5636 

Or telephone (714) 678-7917 24 HOURS! 

Inquiry 679. 

TOP tO IBM SOFTWARE - FREE 

10 disk set - PC Write. PC Calc+ TfeeView, DanCad, 
FHoExpress, Morafl's Revenge, HGCIBM, Mowatnon, 

Homo Base, Spaceward plus our 16004 disk catalog 

We accept Vlea/MCfAmuK 

PAY ONLY $5.00 shipping/handling 

limited mlraductory efler 

INTERNATIONAL SOFTWARE LIBRARY 

611 Encinitas Blvd * Sta 1 CM * Encinitas CA 92024 

order today loti free 600 669 2669 

Inquiry 680. 

Prlma Data (the latest program?. Club) 

1.50 DISK + FREE BOOKS 

absolutely free 

* 101 Computer Busin-eee Ideas 

* Tha Computer Dictionary {NEW UPDATED) 

- Hpw to Get Started Wi|h Modems 

■ 10 Best IBM Uhlitles {artd more BOOKS) 

Ate Nam Ihe latest Bagt SHAREWARE 
& PUBLIC DOMAIN * Free CATALOG * 

PRIMA DATA 

RO BOX 1175, Cardiff, CA 92007 Tel: (619) 931-2S20 

Inquiry 681. 

FREE IBM SOFTWARE 

FREE CATALOG also contains SHAREWARE. $V* 
and 31 / 1 -inch. AH categories. ENGINEERING, CAD,, 
DESKTOP PUBLISHING. LANGUAGES, 
UTILITIES, BUSINESS, GRAPHICS, SPREAD- 
SHEETS, WORD PROCESSORS. CHURCH, 
MEDICAL, HEALTH, EDUCATION, HOME. 

SECTOR SYSTEMS COMPANY, INC. 

Dept. B-6^ 416 Ocean Aweniie, Marblehead, MA 01945 
(617) 639-2625 


Inquiry 682. 


PUBLIC DOMAIN 



FREE SOFTWARE CATALOG 

Low as $l.2Qtoisk 

Over 1000 quality IBM software 

On 5.25' r and S5" format 

From outside U.S.A., except Canada, 
please send US $2,00 refundable with order. 

For fast service, write to 

SOFTSHOPPE 

RO BOX 367ft Ann Artier, Ml 46106r367B 

313-761-7638 

Inquiry 683. 

FREE CATALOG 

$1 IBM SOFTWARE 

For your free 32-page Master Edition 
catalog featuring the best of IBM Shareware 
from just $1 each, call or write today! 

1 - 800 - 338-2118 

SOFSOURCE 

Box 828, East Lansing, Ml 48826 

Inquiry 684. 

16 and 32 BIT MICROS 

EDUCATIONAL TRAINING SYSTEMS In a notebook 
with power supply — for Ihe Motorola 68000/68020/ 
6 BS 81 , TMS32010 DSP; Intel 8086/6067. A/D-DtfA Con 
vertors. cross assemblers, serial Interfaces with soft¬ 
ware, complete systems, documental ion, schematic, 
operating system, cables, Sterling Prices — &2300Q 

Phone URDA, Inc. 

1-800-338-0517 

Inquiry 685. 

REVIEWS 


Find “Hands-orT Reviews in Seconds! 

PC Reviews is an easy id on-line database tor NOVICES 
and PROS who need lo locate and read "hands-on" reviews. 
Byte, Data Based Adviect, PC Today, PC Magazine. Comptuor 
Language. Info World and 35 more included. Natural 
language l«mt-and helps define search terms. A perfect use 
for a modem, " Wonderful";, say users. 

Compatible Technologies Group, Inc. 

88 Fulton Sr #2400. New Ybrk. NY 1003B 
( 212 ) 463-8989 | 2 D 1 ) 853-7888 fl-N -1 for FREE DEMO 

Inquiry 686. 

SECURITY 


EVERLOCK COPY PROTECTION 

* Thwarts ALL Bit-copy Software 

* Prated any C0M/EXE wto Source changes 

* Shu! down Debug Tracing ft Disassemblers 

* install to Floppy. Hard Disk, or LAN 

e Remotely meet Program Install-Count. Expire- 
Dele or ^Executes 

* No damaged media or I/O plugs 

For IBM and clones. $195 ft up. Free Info, 

Az tech Software, Inc . 

305 East Franklin, Richmond. MO 640&5 

(800) 227-0644 fm: f&il[ raLaS 

Inquiry 687. 

THE ULTIMATE COPY PROTECTION 

* Completely Menu Driven 

* Defeats all Hardwara/Software Copters 

* No Source Code Changes Srmp/y 

* Multiple Layering 

- No Damaged Media r ° 

» Full Hard Diek Support ^ l ™« i 

* Unfimrled Metering Valuable 

* FREE Demo Disk Satinet* investment 

STOPCQPY™ J325*® STOPCOPY PLUS” 5450*“ 

BB 1 COMPUTER SYSTEMS* (301) 

T41M Hsritage La.. Eflmr Spring, HO 209M TUA. (Ml) 481F7545 


Inquiry 688. 









































The Buyer’s Mart 


PC Security “Password” 

with AH the Computer Security T*tk. PASSWORD 
is the Perfect Security Lee*. 

Passmid la a sortwira program pnjwsltflg totyoutPC RtSMrd 

is Easy la undErotimd and Simpfe to imtall. FBquirss no retom*Htog Tft* 
bool limit option secures your hard daft. Pasnwrd prwidea for jp to 100 


Paswtottf e maflo-driran wifi pop-up wmdcws and ho(p scream. The pno- 
gwn ptovidas an audit trail dI usara, and a screen Wanhing feature 
PASSWOflO US Visa, MrtX *JHM 

Nasdec International Inc. 

Z7CU-B5 Garry Slnet. Winnie MB Canada R3C 4J5 

PH: f2Q4) 950-2790 FAX ( 2Q4 ) 943-3703 


Inquiry 690, 


COPY PROTECTION 

T he world’s leading software manufacturers depend 
on Soffguard copy protection Systems, ybur FREE 
DISKETTE introduces you to SuparLock™—invisible copy pro- 
ledion tar IBM PC (ard compatibles) and Macintosh. 

* Hand dish support * No source code changes 

* Customized woskma * LAN support 

• New upgrades available 
(400} 773-9660 

SOFTGUARD SYSTEMS, INC. 

no Laftewey, Suite 500. Sunnyviata. CA MOBS 
_ FAX 1408) 773-HQS _ 


Inquiry 691, 


SOFTWARE/ACCOUNTING 


PC time clock 

AuioTirne is an Employee Management System that 
allows you to turn any PC into an Electronic Tims 
Clock. AuloTIme provides Time 0 Attendance, Job 
Costing, Payroll Interface, and Labor Distribution 
reporting. Network compatible. Prices start at $495. 
Other Business Products: Network FAX. Absence 
Call-In. rib-EDI. 

Chase Technologies 

1617 Kingman Ava, San Jo$e, GA 95128 

_ (408) 998-2917 _ 


Inquiry 692. 


dBASE BUSINESS TOOLS 

* GENERAL LEDGER • PURCH 0FID/INVN7QRY 

* ORDE R ENTRY i ACCOUNTS RECUftBLE 

- JOB COSTING « JOB ESTIMATING 

- BILL OF MAILS ■ SALES ANALYSIS 

* PAYROLL * ACCOUNTS RATABLE 

$99 pa. 4 S4H 

dATAMAR SYSTEMS Cred. Qard-Check-COD 

4076-B Santa Monica Ave. 

San Diego, CA 92107 (619) 223-3344 


Inquiry 693, 


SECURITY 


SOFTWARE/BUSINESS 


SOFTWARE/ENGINEERING 





BIT-LOCK® SECURITY 

Piracy SURVIWL 5 YEARS proves Btfectlvaness of 
powerful multilayered security. Rapid decryption 
algoriihms. Rehableternals pon-tranapatert security 
d&rice. PARALLEL or SERIAL part. Damplemenled by 
economical KEY-LOK™ and mulllfeatured COMPU- 
LOCK' including odunldown. linwout, data encryption, 
and multiproduct protection. (Dos/Unl*;Mac) 

MICROCOMPUTER APPLICATIONS 

3167 E. Otero Circle, Littleton, CO 30122 

(303) 922-641 0/770-1 663 


MILP88—MIXED-INTEGER LP 

A Q#wr^l'|WfpCM jyStfriv fef mmHd-intlHgw ftnsar pinigrBiTtBi 

with up to SOD consSra irrte and 4000 general Integer or mntrrtsger 
variabteB. Bulkl M iLPge Into your own ptuflranw wflfi COtopiKl TUrbC 
Pascal units. MIUP88 raads/wrltes Lotus worksheets. Uaa 
1-2 j 3®ymphony as a marriK genatator or posl processor CHher tea- 
lures include indaractlve and batch nparalron, spresctsnMt LP tftt- 
[4tfr dr *d editing, an aqudirxi praoessor, problem*ranch tel storage, 
die I/O, downkxad/raload, report generatof, and sensitivity analysis 
S149 with manual and 8007 support. S299 with Tiirbo Pascal unrta 

Eastern Software Products, Inc. 

PO Bo* 15328, Aloaandfte, LA 22308 

(703) 300-7600 


Affordable Engineering Software 

FREE APPLICATION GUIDE & CATALOG 
Circuit Analyse * Rod Locus * Thermal Analysis ■ Plot' 
ler Drivers * Engineering Graphics ■ Signal Processing 
■ AdiuelFassive Filter Design ■ Transfer FunctiorVFFT 
Analysis * Logic Simulation * Micnostrip Design ■ 
PC/MSDOS - Macintosh * V1SA/MC 

BV Engineering Professional Software 
2023 Chicago Ave., Suite B-13, Riverside. CA 92507 
(714) 781-0252 

Inquiry 689. 

Inquiry 694. 

Inquiry 700. 


LOW COST/HIGH QUALITY 

Established, Powerful, Complete, Business Manage- 
mem Software Systems, RjIntoPSate/lnwePlory Control 
"SALES-PRG" Service and Repair, Vklpo/Rental Store 
Management. Church Management, Accounling and 
Many more starting at $39. h^r IBM PC Compatibles 
and ihe Atari ST 

M9-TECH ADVISERS 

RQ BOX 7524, Winter Haven, FL 33SB3-7524 

T-000-8 82-4310 Fax #613-325-0375 

FlOftofl (013} 2941365 


Inquiry 695. 


LOCATE HARD TO-FIND BUSINESS 
AND STATISTICAL SOFTWARE 


&xmom*tric* * Btoowlrlci * OuSW AnttySht * MulUvnrtoio Analysts 
■ Martaling Slaittfics * ExperimantHf SSatetoca * AND* ■ Regres¬ 
sion ■ Lmaar Programming ■ Pra^Bd Planner * Forecasting A Tnw- 
Saras * Salas £ Markm Fbmdng « Quslily Coflirol and Industrial 
ExporirttePB * Param^ef and Tolerance Design ■ And Many Moral 
servo for free product guide; 


Li on heart Press, Inc. 

PO. Box 370, Albigj-g, VT 05440 

(514) 933-4918 FAX: (514) 93t-3087 


Inquiry 696. 


DATA ENTRY 


KeyEnlry Ilf, a compete Delia Entry System that provides 
all toe capabilities tor designing data srttiy application^ con¬ 
trolling data flow. A monitocing/repwlinB operator activity A 
porformanca. Supports LAN and stand-alone environments. 
Evaluation copy (all programs 5, documentation) available. 
Gall today tor information! 

Southern Computer Systems, tnc. 

7732 Seventh Avenue South 
Birmingham, At 35233 

(330) 533-6879/(205) 251-2905 


inquiry 697. 


SOFTWARE/C BASIC 


CBASIC ENHANCEMENTS 

VVe cany CB&6, many enhancements to it, and MB06 
(the best Cbasic to C available). MB8S is taster and more 
robust than CBBG itself with 1DO% conversion. Can be 
used as a replacement tar CBB6 with na knowledge of 
C. Limited free sample conversion available. We also 
have replacements for Access Manager and Display 
Manager. 

Minnow Bear Computers 

PD Bax 2233 Sta. A. Champaign, ft, 61825-2233 

(217) 344-1113 Fa* (217) 328-8127 


Inquiry 698. 


SOFTWARE/BUSINESS 


SOFTWARE/CONSTRUCTION 



DATA ENTRY SYSTEM 

Heads^fown data entry with two-pass verification 
tor Ihe IBM PSffi-PC/XTWT & compatibles. Fealures 
i nclude: Auto dupfekip, verify bypass, range checks, 
table lookups, a com piste edit language. Fully 
menu driven. Price $395 

Call for our free 30-day trial period. 

COMPUTER KEYES 

21929 Makah Rd- r Wood way, WA 98020 

Tel: 2067778-6443 USA: 300056-0203 Fax: 206TO721Q 


FREE ESTIMATING SOFTWARE DEMO FOR 
SMALL BUILDERS & REMODELERS 

Precision Estimating Light is brand new 
spreadsheet-based estimating software that 
combines powerful features in an easy-to-use 
package. Complete with BOO item database, 
you'll be estimating more accurately im¬ 
mediately. Gall today for the free demo and 
literature — 503 - 644 - 8155 . 

Tim be Mine Software 


Inquiry 699. 


MIDNIGHT ENGINEERING " 

A new publication tor entrepreneurial hardware and software 
engineers that will encourage and challenge you to personally 
develop and market your own products. 

• PRACTICAL AFLTICLES 

• INSIGHTFUL INTERVIEWS 

• DETAILED PRODUCT REVIEWS 

call or write lor a. FREE copy of the premiere issue of Mid¬ 
night Engineering. 

DATArx 

til E. Drake Ftd.. Suite 7Q41, Fort Col lira, CO 805025 

_ 303-223-2120 _ 


Inquiry 701. 


Analog Circuit Simulation 

■ SchamaHe Entry intueeh has a complete PC 

• SPICE Simulator **** V**™. **rr 


—(n3m schematic enlry 
* Model Libraries toro^h SPICE smuLaJun tong 

+ Monte Carta Analysis ext ende d nwn«V to pom. 

_ ^ prori€Misr¥Ci incorscovo post prt> 

- Parameter Sweeps csssaig. Starting al $96 tor 

- Plofting/Graphlce Output IsSptae. the oompteto syfSsm 
setts for (ust $730. 


intusoft 

The lender in low cost, fob P 0 Be* WQf.Sen PwJro, CA ®7W 
featured CAE software (213) 133^710 FAX (213JW313W* 


Inquiry 702. 


SIMULATION WITH GPSS/PC™ 


GP&S/PC' is an IBM personal computer Implements- 
ilon of the papular mainframe simulation language 
GPS0. Graphics, animation and an extremely interact 
live environmonl aJtow a loiaJty new view of your simula¬ 
tions. Si mutate cample* real-world systems with Itie 
most Interactive and visual yet economical simulation 


MINUTEMAN Software 

PO, Box 171/Y, Stew, MassachuseRs. U.S.A, 

(500) G97-5662 ext. 540 (800) mi 430 ext. 540 


Inquiry 703, 


Circuit Analysis — SPICE 

NorvUnear DC & Transient: Linear AC. 
*Varsion 3B1 with BSEWI. GaAs, JFET, 
MOSFET, BJT, diode, etc, models, screen 
graphics, improved speed and convergence, 

+ PC Version 2G6 available at $95 

Call, write, or check inquiry # lor mare info. 

Northern Valley Software 

28327 Rcrthrock Dr„ Rancho Palos Verdes, CA 90274 

(213) 541-3677 


Inquiry 704, 


FREE ENGINEERING MAGAZINE 

Personal Engineering J& a monthly magazine sent 
free of charge (USA only) to scientiststengineers 
who use PCs for technical applications. Topics 
each month include Instrumentation * Data 
Acq/ControT • Design Automation. To receive a 
tree sample issue and qualification form either cir¬ 
cle below or send request on letterhead lo: 

Personal Engineering Communications 

&ox 300. Brookline, to A 02146 


Inquiry 705. 
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Inquiry 706. 


SOFTWARE/FORTRAN 


EXPAND & EXTEND UBS 

122 FORTRAN callable routines. EXPAND all^ DOS 
compilers access to UM/EMS 32 or 4,0 axpanded 
memory. EXTEND provides CGA, EGA, VGA, Hercules, 
HR Teklranbc, AutoCAD DXF graphics, access lo 
BIOS/DOS functions plus additional utilities. EXPAND 
$119, EXTEND $149, both $2181 

DESIGN DECISIONS, INC- 

RO, So* 12864, Pittsburgh, PA 15241 

_ (412) 941-4525 _ 

Inquiry 707, 


SOFTWARE/GEOLOGICAL 


GEOLOGICAL CATALOG 

Geological software for log plotting, gridding/contour- 
ing, hydrology, digitizing, 3-D solid modelling, syn¬ 
thetic seismogram, fracture analysis, image process¬ 
ing, scout ticket manager, over SO programs in 
catalog. Macintosh tool Please call, or wrile, for Free 
Catalog! 

RockWare, Inc. 

4251 Kipling St., Suite fi&fi. Wheat Ridge, CO BOQ33 USA 

(303) 423-5645 Fix (3D3) 423-6171 


SOFTWARE/GRAPHICS 


New Fractal Software! 

Now available, Barnsley's Desktop Fractal Design 
System, an Interactive guide to designing fractal graphics 
Also new publications by: Flume— Raster graphics: 
Glsssner—Ray tracing; BamsIey^Fractals;. Ruelle— 
Chaos; and many more! 

REQUEST OUR NEW CATALOG 

Academic Press 

ATTN: Book Marketing Depi. #36099 
1250 Sixth Avenue, San Diego. CA 92101 


inquiry 708. 


PC TECHNICAL GRAPHICS 

TEKMAR Is a graphics library lor the VGA, EGA or Tec* 
mar Graphics Master. Similar to PLOT-10, Includes WIN¬ 
DOW, VIEWPORT, AXIS, Support for HR HI plotters. 
Curve fitting, complete plotting program. Log, semi-log, 
multi-axis, 3-D, contours. Jerry Pournelle (Aug 86 Syte): 
"As good as any I have ever seen..." Demo disks, literal ure 
available. 

Advanced Systems Consultants 

21115 Devonshire St. #329, Chatsworth, CA 91311 

(BIS) 407-1059 

Inquiry 709, 


QuickGeometry Library 

Many powerful math subnoLrfrneg for CAD/CAM and graphics; 
LINES, AHCS, CIRCLES ELLIPSES, NON-UN IFQFLM RA¬ 
TIONAL B-SPLIN'ES VWQFFSET (NURBsJ; INTERSECTION 
(wee splineal), ROME, SCALE, TRANSLATE, MIRROR OFF¬ 
SET. BREAK, TRIM; ENDPOINTS. TANGENTS. CUFWffURE; 
DXF ifo; nets. IBM PC comp MS-DOS 2 +. Sigam + wS&H ; 
incl C source, manual, suppan, 30-day guarantee. 

Building Block Software 

P.0 Box 1373, Somerville, MA 02144 

_ (617) 626-5217 _ 

Inquiry 710, 

362 BYTE* SEPTEMBER 1989 


SOFTWARE/GRAPHICS 


PROFESSIONAL GRAPHICS FOR 
SCIENTISTS AND ENGINEERS 
PC/MS-DOS • Macintosh 

FREE 48-page Catalog 

Lmoartlog Scaling * Graphs with error bare • AUTO PLOT * 
BATCH Mipda - Multiple Y-axes - Multiple data rites * Aula 1 
Forced Seeding ■ Full labeling * Built-in etfrfoT * 1-2-3 Interface 
- Currt fitting - Statistics * CGA, EGA £ Haroutes CompSLi- 
bte, 40 pen plotters supposed. 

BV Engineering Professional Software 

2023 Chicago Am&, Suite B13, Hivereida, CA 92S07 

VESA/MC (714) 7B1-G25Z 

Inquiry 71T 

NEW! HirboGeometry-Plus 

Over 300 2D & 3D routines. Surfacing, Solids, Hid- 
denLine, Wlurnes, Areas, Transforms, Perspectives, 
Tangents, Clipping, Decomp 8 mors. IBM PC/Comp, 
MAC MSDOS 2+, Turbo Pascal, Turbo C, MSG & 
Turbo Pascal MAC. Manual $19995 or $29995 
wfeource, Foreign $225 or $325 wtfsgurde S&H IncL 
VISA, MC, Chk, PO. 30 Day guarantee. 

Disk Software, Inc. 

2116 E. Arapaho fid., Richardson, TX 75081 

214-423-7286 FAX 21^43^4455 800-63E-77BQ 

Inquiry 712. 


TECHNICAL GRAPHICS 

PROM ANY LANGUAGE 

• Logarithmic, Time/Date & Linear Ax&s. 

• Easy Curve Fitting and Data Smoothing. 

• Supports all Video a Device Standards, 

• lO Curves with up to €000 points each, 

• Plus much much more. 

Only $95 Call Today BOO-2S4-3381 

Edmond Software, Inc. 

5900 Masteltor Dr, #1125. Oklahoma City. OK 73112 

Inquiry Tia 

PEN PLOTTER EMULATOR 

FPLQT turns your dot matrix or laser printer Into an 
HP pen plotter. Fast hi-ras output. No jagged lines. 
Vary line width, color. Works with Autocad, Draflx, 
etc. Supports NEC P5/Pfx IBM Propdnter, Epson 
LCVFX, Toshiba, HP Laser pel, Okidaia 29x/39x, Her- 
cules/CG A/EG A/VGA. S54 cheok/m.o. 

Fplof Corporation 

24-16 Steinway St., Suite 60S, Astoria, NY 11103 

710-545-3505 

Inquiry 714. 

POPULAR HGRAPH 

SCIENTIFIC 2D & 3D graphic routines tor IBM PC. VAX, 
SUN and Macintosh. Powerful, easy to use. Multiple fonts, 
device and machine independent. Uses max resolution 
Links with FOFTTHAN, Pascal, C, Modula-2 and 
QuickBasic. $119.00 

Custom software development. 

UGraph—the graphics editor available nowl 

Heartland Software, Inc. 

234 a Franklin, Ames, I A 50010 

(515) 292-8215 

Inquiry 715. 

GRAPHICS PRINTER SUPPORT 

AT LASP Use the PriSc key to make quality seated 
asw or color reproductions of your dispiay m any 
dot matrix, inkjet, or laser printer, GRAFPLUS sup¬ 
ports alt versions of PC or MS-DOS with IBM find. 
EGA, VGA), Jecmar, and Hercules graphics boards, 
$49.95. 

Jewell Technologies, Inc* 

4740 44th Pnq. SW, Seattle, W4 98116 

800-628-2828 x527 (206) 937-1081 


Inquiry 716, 


SOFTWARE/GRAPHICS 


FORTRAN PROGRAMMER? 

Now you can call 2D and 3-D graphics routines within your 
FORTRAN program. 

GRAFMAJTC: screen refines $135. 

PLOTMATIG; plotter driver 135. 

PRlNTMAriC: printer driver 135. 

For the IBM PC, XT. AT A compatibles. We support a vari¬ 
ety of cwnpifera, graphics bd$., plotters and printers. 

MICROCOMPATIBLES 

301 Prelude Dr, Pep. a Silver Spring MO 20901 USA 

_ (3Q1) 593-0683 _ 

Inquiry 717. 


STANDARD GRAPHICS 

NOVA XQJB: Optimized. Windc*WiewiKrT, eree, epflirree, figure 
fin, frordere, text (stale, rotate^ align}, bitmaps, brtbt, keyboard, 
mouse. Image capture, Over 150 Junctions. 17E, 

PC_VDti Outline tillable test. Includes Segmafltaltm. Free 

Demo Disk, 5395, 

Both products ANSI CGI compatible, drivers for printer, plot¬ 
ter, HP laser CGA/EGA/VGA, For meet “C" campilers, MS 
FORTRAN, QuickflASJG Demos, manual 

NOVA INC. 

RQ BOX 60S7IEL Schaumburg, IL BOlEA 

312-882^4111 


Inquiry 718. 


SOFTWARE/LANGUAGES 


FORTH with DRUM A FORTH-83 

Break the A4K hairier without ipftsdfi^KB ptnHlty. 
Weil dnlgnwl, attractively priced. -83 Standard. 

- 1Mb+ automated memory management 

- On-line documanialkOn. ASCUftltcck Kites 

- Many powerful and useful l&atures 

- Olhaf produeis: windows, modules, profiler 
■ IBM PCflOJOT &. all compatibles 

Write or call for FREE example diskette, 

DRUMA INC 

G44S Hwy. 290 East Elba Austin, TX 70723 
Grists; 512-323-0403 BBoanf: 512423-2*02 


Inquiry 719, 


FORTRAN for Macintosh 

Language Systems FORTRAN is a to IE-featured FOR¬ 
TRAN 77 compiler integrated w/MPW. Full ANSI FOR¬ 
TRAN 77 plus WWtype extensions, SANE numerical 
calculations A data Eyps$ incl. COMPLEXES. 6SOOO, 
68020 and 6BB81 object code. Arrays greater than 3£K, 
Link with Pascal, C, MacApp. $359 wfMPW via air. 
MC/VISA/Check. MAC-h SE, Mac II. HD req. 

Language Systems Corp. 

441 Carlisle Drive, HernCan, WA 22070 

f?D3> 479-0181 


Inquiry 720. 


EASY TO C 

The C workshop interactive software teaches you 
C. Do real C program exercises with built-in editor 
and compiler. Feedback guides you to solution. 
All you need no team C, including cur 384-page book. 
$89.95 + $5 Ship. PC compatiblES- 
MC/ViSA/AEfcheck, 

Wordcraft 

3827 ftenniman Art., Oakland, CA S46T9 

(B00) 7624003 (PST) (415) 534-2212 In CA 


Inquiry 72L 


SOFTWARE/MATH EMATICS 


MATH EDITING for the pc 

*,{ - e ,* 0 k{ , »®] + (^=) 

* MatriEdit constructs math equations to bo insoried into 
WordPortact JsX and Manuscript documents, 

* User-friendly interface—no new won? processor needs 
to bo teamed 

* MathEdit-S149 

If -jr 'Jk a Lf GO McMileii Ah.. SuJSh 100 

Coutrbus, CWp 43S01 

MiMWtHi fen) 294-3535 _ 

Inquiry 722, 
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SOFTWARE/MATHEMATICS 


MATHEMATICIANS—ENGINEERS 

Have you ever seen functions of a complex 
variable? Would you like to really understand dif¬ 
ferential operators like div, grad and curl? How 
about a peek into the fourth dimension? Cell or 
write for information on our latest PC and Macin¬ 
tosh software. 

Lascaux Graphics 

32M Steuban Art)., Bronx, NY 10467 
_ (212} 654-7429 _ 

Inquiry 723. 


SOFTWARE/MEDICAL 


Medical Systems with ECS 

PPM ctfra a comptale I me of rwdicBl stftvrang ranging Inom STifis in- 
Sgrencs tlamvj prEjcsawng 10 compratiensive iVFt m&nagarnsnl. 

PC CLAIM PLUS-daims processing wilh ECS Id over IDO .major insurance 
camsrs-S) day money back guaianlon 

THRESHOLCJ-ccmple'c Ml, patient billing, nomprebenaiw pracnta 
Tjnuyr^nijni srmisries 

CUUM HET-NaliBiwiDa electronic claims clearirgdoiise IransmiEs ctaima 
TO (Her WO inswence earners 

Software pfees start at $45000. Dealer «iqu™i wefceme. 

Physicians Practice Management 

350 E. New York, Indianapolis, IN 46204 

600-426-3515 _ 317-634-6060 

Inquiry 724. 


SOFTWARE/MUSIC 


COMPLETE MUSIC SELECTION 

Songwriurs. arrangers, teachers and m us<crans. Explore tire 
options of a MIDI set-up All computers- supported "Hh the 
largest ssledion of software and hardware tor various 
applications, 

■ Recordingj'Soquifncing " Sound Editors 
* Publishing ’ Cables ’ Computer-Aided Composiliorr 
* Education ’ Interlaces ’ 'Htofces 
Write fix free catalog or call for Tree consultation. 

MIX BOOKSHELF 

B400 Hollis St. 412, Emeryville. CA 346CB (415) 6S&3307 

_ 1-800-233 9604 

Inquiry 725. 


The ENTER-talner Clip Music 6 Uiillly 

300 Songs 6 Sound Effects - FUN £ Educational! 

By for the Siggesi S best oOilediun on the market for 00$ 
machines, Play tike a jukebox through wor PC speaker at 
clip & distribute in your own programs. BASIC source code 
Included—no royalties required. Info-packed 172-page 
manual. 5.25" or 3.5" disks. Requires BASIC 2.0 or rater 
S29.9&+S3 j50 SAH movisa'Mjo Money-Back Guarantee 1 

PDI Music Software 

PO. Box 1BS55. Boulder CO 80308 

(600) 727-4140 In Colorado (303} 44Q-4140 

Inquiry 726. 


SOFTWARE/PACKAGING 


HARD 10 FIND COMPUTER SUPPLIES FOR 
SOFTWARE DEVELOPERS & POWER USERS 

Cktti bmders & S&pcasa like IBM's. Vinyl binders, boxes, and Moors 
in many sizes. Disk pages, envelopes. & Eabefe. Lew quantay imprin- 
ling. Bulk asks, anything you need fo bang your software to marker 
Disk and binder retailers Much more! Uw Prices! Fas service. Can 
or writs for a FREE CATALOG. 

Anthropomorphic Systems, Limited 

378-B E. Salnl Charles Rd . Lombard, IL ©0t46 

1-80Q-DE A L-NO W 312*629-5160 


Inquiry 727. 


SAVE SAVE SAVE SAVE 
LEVS TALK PACKAGING 

From Disk LabaJs to Manuals to Shipping Boxes— 
We are a complete packaging service. Everything 
you need to market your software Call tor our free 
catalog. 

SOFCOM Printing and Packaging 

10305 Reading Rd., Cincinnati, OH 45241 
512-563-7136 


Inquiry 726. 


SOFTWARE/PRINTING 



PRINTER GENIUS 

Powerful mamary-nesidenl printer management * Con¬ 
trol printer features from menus or within documents 

* Print spool-to-disk fifes or memory * Background print 

* File & directory browse * Edit small text * and more. .. 

* User friendly pop-up screens * 92-page manual * 
Preset for all printers * Completely flexible * PC 
MS-DOS * $89 + £4 StH - VISAJUC 

Hot Software Inc. 

527 3rd Are.. Suite 15GL New Tbrk. NY 10016 

(212) 213-9116 

Inquiry 729. 

SOFTWARE/SCANNERS 


Optical Character Recognition 

Stop retyping PC-OCFT software wrt convert typed or 
printed pages rid edttaJbte text files For your word processor 
Works with HP ScanJet, Panasonic and most other scan 
ners. Supplied with IB popular fonts. User trainable you 
can teach PC-OCR 1 * )□ read virtually any type^yte, mcL 
foreign fonts Proportional text matrix printer output, Kero* 
copies OK $385 Cha^AflSWMCWmExpICOO 

Essex Publishing Co. 

P.Q Box 391, Cedar Grove, NJ U7DQ9 

(201) 763-6949 

Inquiry 730. 

SOFTWARE/SCIENTIFIC 


Ta bl eCurve — Ta bl e Code 

Curve- Fit 211 EqItalians in a Single Step 
TableCurve* generates printed reports and Lotus, 
dBase, Ouatiro, Harvard Graphics, and Papemaker/ 
Ventura output. TabteCode’ generates function a 
and calling code for C, Rascal. BASIC, FORTRAN, 
Modula-2 and dBASE languages. 

Dsmp HbtoCw* $159, TabteCodft $149 MOVea 

AISN Software 

ftOL Bta 32Z77. Phoenix. AZ 85064 

602-269-1925 

Inquiry 731. 

Chaos/Nonlinear Dynamics 

* Onlnary and Delay Ditferariial Equation Sahera' Bttiacaliori 
Diagrams ' 2- and 3-D Plotting;. Sequential Magrvticaiian, 
Parca/E Secbona * Nett Maximum 1-D A Cwefo Maps 
■ Phase Portrait -with Mutrpfe Innd Cordnons * Seedral Anayas. 
Fradal Dimerraons. Lyapunov Exponents 

D5:l S250.00 DS N $35000 

CHADS IN THE CLASSROOM $4995 
DYNAMICAL SYSTEMS, INC 

TO. Box 35341, Tucson. AZ 85740, 503-825-1331 

Inquiry 732, 

C SCIENTIFIC LIBRARY 

Extensive library of matrix, mslhemalical, and statistical routines. 
Dwwelopod and documented tor use by technical specialists and C 
programmer in research, education, engineering, and scientific sp- 
pficacfts, Om 550 Functions, superior doo^nentHtianr-foijr manuals 
indudmg Tutorial, Function Pages, end Example Programs, tocktoes 
Reaf and Complex Linear Algebra. Eigengystems, Differential Etjue- 
toM, Quadrature, Smoothing, Faring and Prediction, MuHUferigte 
SfetsSics MuftWDiniensidri^ Optfoxsaion. Linear Pisgrarorraia Curve 
Fitting aid Irropctefene, etc S2S6 otyactoriy and 5395 with C stwee 
code 

EIGENWARE TECHNOLOGIES 

13090 U) Vfofo Or., Saratoga, CA 9507D (408) BS7-1UH 

Inquiry 733. 

ORDfNARY/PA RTIA L 
DIFFERENTIAL EON 
SOLVER 

FOR THE IBM PC & COMPAnBLES 

MICROCOMPATIBLES INC, 

301 Prelude Or., Silver Spring, MD 20901 

(301) 593-0683 


Inquiry 734. 


SOFTWARE/SCIENTIFIC 



OUR CATALOG WILL SAVE YOU TiME AND MONEY! 

It describes (i) GRAPH, a 179 scientific plotting pro- 
gram; (ii) MINSQ, a powerful $179 package for curre fit¬ 
ting and model development' (iiil LAPLACE, a simula- 
ticri program employing numerical inversion of transforms 
($249), and (ivj RSTRIP for exponential stripping (S249}. 
Call today for our free 16-page catalog with detailed 
technical application notes 

MicroMath Scientific Software 

Safi Lake City, Utah B4121-3144 

For orders or catalogs call: (BOO) 942-MATH 

Inquiry 735. 

Scferttific/Engineefing/Graphica Libraries 
Turbo Pascal, Turbo C, Microsoft C 

Sand for FREE cadatogue ot software tools for Scientists and 
Engineers Includes Seierrtitic submurine lituwies, device in¬ 
dependent graphics libraries (InclLKting EGA HP plotter and 
Lagerpa ^uppori), sriertifie chaittog librartos, 3-D ptattmg library, 
■data acquisttion (ibranss, m^iu-driven process cortrct software 
\feraipn-s availribfo for a variety d popuiar languages. 

Quinn-Curtis 

1191 Chestnut St.. Unit 2-5, N&wton,, MA 02164 

(617) 365-5660 

Inquiry 736, 

POWER FFT 

High performance FFT routine library for the IEM-PG Uses im¬ 
proved FFT, Prime Factor, and General-N algorithms la give 
unmatched performance Over 0900 efficient lengths up to 64K 
points. Coded in assembly. Complex 1006 FFT in 135ms on 
Compaq 20MHz 306-387 or 0^m 5 on 12MHz 28&6MHz 2S7. 
Fomard/inverse, muibdimonsion and real transforms. Use with 
most C, FORTRAN, end Ffoscel pruduefo. 

CACCTEA trtnxtiictary offer 

avrrlCv $85 plus S3 Shipping 

PQ Boa 2363. Wfosttord, MA D1B36 

Inquiry 737. 

SOFTWARE/SECURITY 


HANDS OFF THE PROGRAM® 

OPERATING SYSTEM SECURITY 

Secures subdirectories, files, printers and floppies 

Keyboard lock — automatic or manual 

Log PC boot, program exec, file opens, icginrtogotrte 

Prevents DOS FORMAT find rftoSl viruses 

Drive A Soot Protection f Hard Disk Lock 

IBM PC or M0% comp — DOS VtfH — 5S995 + $375 SflH 

SYSTEMS CONSULTING INC. 

FO BOX 1112D91 PittStHJttgti, PA 15238 

(412) 963-1624 

Inquiry 738. 

HANDS OFF THE BOARD™ 

1/2 SIZE SECURITY BOARD 

Stop floppy boot — Require password to bom PC 

Real-time disk encrypt — prevent boot sector virus 
prayer* DOS PORMffifFDrSK and ibw-fovel formats 

Set hard disk READ ONLY or tom GNJQFF 

Turn floppies, printers and COM ports ON/OFF 

IBM XT, AT Bus - DOS U30+ - SU&35- + $60C BM 

SYSTEMS CONSULTING INC. 

PO BOX I112det Pinsburgh, PA 15236 

(412] 963-1624 

Inquiry 739. 

SOFTWARE/SORT 


OPT-TECH SORIYMERGE 

Extremely last Sort/M^ga/S^led utility, Run as an MS- 
DOS command or GALL as a subroutine. Supports 
most languages arid file types including Btrieve and 
dBASE. Unlimited fita sizes, mulbple keys and much 
monel MS-DOS »149. XENIX $249. 

(702) 588-3737 

Opt-Tech Data Processing 

PO. Bom 679 — Zephyr Cove. NV 89448 


Inquiry 740. 
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SOFTWARE UTILITIES 


VERIFY DISK INTEGRITY 

Other disk testers 'Verify" thai disk sectors can be 
read—V-SCAN checks actual file contents lor positive 
confirmation ot disk and file system integrity. Pinpoints 
files with hidden damage due to program crashes, 
system lockup, eic. Quick scan function takes only 
seconds tor a quick ''checkup 1 ' of system functions, 
Viro$can 2.01 $39 + S3 $£H 

OMNICRAFT, INC. 

15030 N. 74Sh St,. Ste C, Scottsdale, *Z S5260 

(80Q) 531 95 2 S (602) 991-3652 

Inquiry 741. 


SOFTWARE/VOICE 


TURBO WATSON 

Turbo Watson Is s complete set of tools tor Turbo Pascal to 
access ell ihe fundipne of the WATSON Speech Board. It 
is also a high level library ol procedures to build voice 
response systems in minutes A powerful ANSWERING 
MACHINE program Isfpwn as an example with source code. 
ONLY eg$ Canadian. VI$eVMC accepted 

ITI Logiciel 

1425 Rens-Levesque W. Montreal, Can. H3G iT7 

_ (314} 161-5366 _ 

Inquiry 742, 


STATISTICS 


SX STATISTIX 

PC Magazine Editors Choicef 

* Easy to loam and use • Fast Fw Support 
* Money-Back Guarantee 
At St79 SX outperforms higher priced programs! 
If you value your time and money, 
cal! today for FREE SX demo disk 

612 - 631-2852 

Analytical Software am ishh. whig, m 55113 
Inquiry 743. 


The BASS System™ 

Why use up 6 meg and 64GK just to run a data 
step on your PC? Mow you can run your data step 
code and statistical procs with a system that takes 
only 1 meg and 400K (and costs only $399)f Free 
information: 

BASS Institute, Inc. 

PO Box 349, Chapel Mill, NC 27514 
(919) 933-7096 or BB: (919) 969-6755 (N.6,1) 

Inquiry 744. 


Go with SOLO 

Statistics arid graphics for the PC. Quick and easy 
to use. All the popular statistics plus the latest In 
graphics. For business professionals lor occasional 
use. researchers for basic Slatteries, or students. 
Satisfaction guaranteedf $14t complete with 
graphics, Call today. VISA or MC, 

BMDP Statistical Software, Inc. 

1440 Sepulveda BM„ Suite 316, Los Angeles, CA 90025 

_ (213) 479-7799 _ 

Inquiry 745, 


STATA 

State 2.05 Now Available. More statistics, graphics 
and an all-new manual. Still only £590. Quantity 
Discounts Available. New, lower academic price. 
$20 Demo. Caff toll-free for more information. 

1 -SOO-STATAPC 

Computing Resource Center 

10BD1 National Boulevard. Los Angeles, CA 9QD&4 

(213) 470-4341 

Inquiry 746. 
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STATISTICS 

1 

STATISTICS 


DBMS/COPY 

CONVERTS YOUR DATA INTO INFORMATION 
no* your tevorito sun pscNige can &ccow eny detebasa 
DBMSCOPV can tfimdly cortwH any dalaba&a or spraadahwl lib 
{ORACLE, PARADOX. dBASE, LOTUS ale.) Into any sial package 
file (SASl SPSS, SVSTAT. etc:.) and vtea vers*. The PUIS varslfm 
allows sons. salacl®n&, and racafcwlaSions. SI95. 30-day guaranbas. 
UlSA/MC/AMEXyPCiCOD. 

CONCEPTUAL SOFTWARE INC, 

P0l &0 M 56627, Houston, TX 77256 

(713) 667-4222 FAX: (713) 667-3FAX 

1-800-STATWOW 


StatPac Gold™ 

StatPac GoAd is the award-winning statistics and 
forecasting package lhat driver®. It's fast, flexible, 
easy to use and dependable. Time-tested and loaded 
with features. You be Ihe judge. Get the Facts! Call 
for your FREE brochure, 

1-800"320-4987 

Walonick Associates, Inc. 

6500 Nicollet Ave, S.. Minneapolis, MN 55423 

(€12) 866-9022 

Inquiry 747. 

Inquiry 752. 


UNINTERRUPTIBLE POWER 


THE SURVEY SYSTEM 

An easHo-use package designed specifically for 
questionnaire data. Produces banner format, cross 
tabs & related tables, statistics (met regression) & bar 
cherts. Codes and reports answers to open-end 
questions. All reports are camera-ready for profes¬ 
sional presentations. CRT interviewing option. 

CREATIVE RESEARCH SYSTEMS 

15 Lane Oak Ctr.. Dapt. B, Petaluma, CA 94952 

707-765-1001 


HOW TO PROTECT YOUR COMPUTER 

And Make It Last Longer 

FHEE monay-savlng literature, What you need to tew stout 
UPS—uninterruptible p»«w supply. How to gal complete pro¬ 
tection from power line problems 3S0VA ihrough tskw 
models from Ihe world's largest manuiactarar of atogls-phase 
UPS, 

Best Power Technology, Inc. 

PD, Bo* 26ft Necedsh, Wl 54646 
(60S)- 565-7200 #st. 3737 

TOLL FREE (600) 356-5754 ext, 3737 

Inquiry 748, 

Inquiry 75a 


UTILITIES 


STATISTICS CATALOG! 

Call tor lha catalog lull of pratesatorai programs ter general 
Bttestics, analysis ot variance, ragrea&an. qu&srtionnaka 
analysis and qualify aonlrpl Thoroughly lasted and easy to 
use, the programs come with complale documentation. Pro¬ 
grams available tor PC or Apple 11. Call tell free now ter your 
free catalog 

HUMAN SYSTEMS DYNAMICS 

9310 Reseda Blvd., Suite 222 

Wortbridge, CA 91324 

(800) 451-3039 (818) 993-8536 (CA) 


COPY AT TO PC— BRIOQE-IT 3j6 

"CFW2PC'' RELIABLY whies 350K6 toppes on 1.2 MB drives, swing a 
glol tor s second haul dtefc <x rape back-up. Ority P&0Q + SlH 
"BRIDGE -IT ST ki a DEVICE DRIVER wpparhng 3V 7ttKH.uMB 
drrvfls tar PCWCW wMiduI up0f®MiQ DO&W0S ONy 43WKJ + S/H 
BRIDGE4T 35 BUNDLED WITH INTERNAL 144MB DRIVE AT 

S12HJG * &H vrsAMCVCoa ups am 

MICROBRIDGE COMPUTERS 

655 Sky Way Suite 1U San Carlos, CA 94070 
1-415-S93-0777(CAJ t4 I5-5G3-7K7S (FAX) 

1-514-845-0818 (CANADA) 1-603-523-0777 

Inquiry 749. 

Inquiry 754. 

MINITAB’s a PC of cake! 

MINITAB’s intuitive commands are easy to use and 
remember. Features descriptive statistics, regres¬ 
sion, time series, chi-square, hi-res graphics, much 
more, PC version ind. LOTUS interface, data editor, 
network pricing. Call for FREE brochure. 

Minitab, Inc. 

3001 Enterprise Dr, Slate College, PA 16801 

(814) 238-3280 


DELTA, ihe better text file comparison tool Scrollable 
windowed presentations, ol file or directory comparisons, 
with a buHI-in editor window. Ideal tor programmers! Re¬ 
quires DOS 2j0 or higher wlih al leasi 394K HAM. A 
hard disk is recommended. Order now, £79. 

DEMO available on our SBS 

OPENetwork 

POWER TOOLS FOR POWER USERS 

215 Berkety PI. (B-i), Brooklyn, NY 11217 
718-638-2240 BBS: 718-638-2239 

Inquiry 750. 


Inquiry 755. 

NCSS 

Professional, easy to use, memHJriven statistical 
system Used Dy over SUD00 researchers, 

* 50 Statistical System — $99 

* 5.1 Graphics (20 A 3D)-$59 

* 5.3 Power Pac Supplement— $49 

* 54 Exp DesigiVQC—$49 

* 5.5 Survival Analysis—$59 

* 56 Forecasting—$69 

We accept checks, POs, Visa, MG. Add $3 sfh, 

NCSS-B #01-546-0445 

ass East 400 North. Kayswiua. UT 84037 


Recover deleted files fasti 

Disk Explorer now includes automatic Me recovery You 
type in the deleted life's name, Disk Explorer finds and 
restores it. Disk Explorer afeo shows whal's really on dusk, 
view, change or create formats. change a lifes status, 
change data in any sector. MS-DOS *75 US. ChecWCnedit 
card welcome 

OUAID SOFTWARE LIMITED 

45 Charles Si. E. 3rd FI. 

Toronto, Ontario, Canada M4Y 1S2 

(416) 961-6243 

Inquiry 751. 



SCA STATISTICAL SYSTEM 

The only statistical software encompassing 

Forecasting & Time Series Analysis 
Quality and Productivity Improvement 
General Statistical Analysis 

Available on both DOS and OS/2 operating systems. 

Call today ter more intotmalten 

Scientific Computing Associates 

4613 Lincoln Aye.. Suite 106, Ufite, IL 60532, USA 

Phone: (312) 960-1696 FAX: (312) 960-1615 


DATABASE UTILITIES 

NORTAK Software Ltd. new offers a menu-driven 
ASSIST-flke fife utility ford BASE, Clipper, and Fox- 
BASE. Self-contained (,EXE file), fast and simple 
to use. 

SINGLE VERSION—S35; 3AfERS!ON PACKAGE—S6D. 

To order call: 

SHOSHIN Systems Inc. 

USA 1-800-267-0755 Canada 1-800^87^8886 

Info Only 613-235-2310 

VISA and MC accepted 


Inquiry 756, 



















































The Buyer’s Mart 


UTILITIES 


WORD PROCESSING 


WORD PROCESSING 




AppleWorks L IBM 

CROSS-WUfWCS transfers both ways between 
Apple 11 e/ll c/I Igs and IBM RC/XT/AT/PS-2 & 
compatibles. Exchange AppleViferks with Word¬ 
Perfect (keeps formatting), Lotus 1*2-3 (keeps 
formulas), and dBase If/IV! Included cable 
plugs in serial ports tor 19,200 baud transfers. 
Easy menu operation. 

Phone (919) 878-7725 for free info pocket. 

SoftSpotam Ca, PO Box 97623, Raleigh, NC 27624 


FARSI t GREEK / ARABIC / RUSSIAN 

Hobrmv. all European. Scandinavian, plus either Hindi, Pun¬ 
jabi. Bengali. Gtijarali, Tamil, Thai, Korean. Vtet, or IPA. Full- 
tenured multi-Jpnguage word pnjgessor supports an-screen 
foreign characters and NLG priming wilh no hardware 
modifications. Includes Font Editor. $355 dot matrix; $15D 
add'l lor laser; $1® demo. SM in U.5. Jnd’d. Rag. PC. S4DK, 
graphics. 30-day Guarantee. wCnri&UAMEX 

GAMMA PRODUCTIONS, INC. 

710 Wilshtre Bind., Suite 609. Same Monica, CA 90401 
21&394-8622 Tlx: 5106008273 Gamma Pra SNM 


PC-Write 3.0 — Shareware 

Fast, foil featured word processor for IBM PC Now edits large 
files & multiple columns. Also spell check, mailmerge, net¬ 
working, ASCII, and macros. Easy-to-use, optional menus. 
Supports 500 printers incl. lasers. Software, guide and tutorial 
on disk: $19 Registration with manual, support newsleller 
and 2 tree updates: $99. 

90-day money-back guarantee, VISA/MC, 

Quicksoft 1-800-888-8088 

219 First Awe. N, f *224-BYTC, Seattle, WA 96109 

Inquiry 757. 

Inquiry 759. 


SAVE TIME and MONEY 

with the RED Utilities, Programs include: Batch file 
compiler speeds batch files. Disk cache speeds 
hard and floppy disks. Printer spooler. Path com¬ 
mand for data files. Wild card exceptions. Sort 
directories. Over 10 more programs. Only $79,95 
Order today 1 30 day money-back guarantee. IBM 
PC. Vlsa/MC. 

The Wen ham Software Company 

5 Burley St.. Wenham, MA 01964 {500 ™03fi 


DuangJan 

Bilingual word processor for English and: Armenian. 
Bengali. Burmese, Euro/LatirWA/ricari, Greek, Gujarati. 
Hindi. Khmer, Lao, Punjabi, Russian, Sinhalese. Tamil, 
Telugu, Thai. Ukranian, Viet, . . . Only $109+$5 S/h 
(foreign + $12 s/h). Font editor included. For any IBM 
compatibles with dot-matrix & LaserJet printer. Damp 
$9+$1 s th. 

MegaChomp Company 

3430 Cfottrnan Awe.. Philadelphia, PA *0140-160$ 

(215) 331-2748 FAX; (215) 331-4188 


YOUR SALES MESSAGE 

about the special computer product or service 
that you provide belongs in print. 

THE BUYER’S MART 

can help you reach computer professionals and 
produce valuable inquiries for your company! 

Cal! Brian Higgins for more information 

603-924-3754 

Inquiry 758. 

Inquiry 760. 



Computers For The Blind 

Talking computers give blind and visually impaired people access to 
electronic information. The question is how and how much? 

The answers can be found in “The Second Beginner’s Guide to Personal 
Computers for the Blind and Visually Impaired” published by the National 
Braille Press. This comprehensive book contains a Buyer’s Guide to talking 
microcomputers and large print display processors. More importantly it 
includes reviews, written by blind users, of software that works with speech. 

This invaluable resource book offers details on training programs in 
computer applications for the blind, and other useful information on how to 
buy and use special equipment. 

Send orders to: 

National Braille Press Inc. 

88 St. Stephen Street 
Boston, MA 02115 
(617) 266-6160 

$12.95 for braille or cassette, $14.95 for print. ($3 extra for L/PS shipping) 

NBP is a nonprofit braille printing and publishing house. 
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REEL 

9-TRACK 

GENIUS 


OVERLAND DATA will bring 
out ihe GENIUS IN YOU when it 
comes to connecting your PC to the 
mini/mainframe world. OUR 
ENGINEERS DESIGNED the 
most successful tape drives, 
controllers and software in use 
today. Call the experts . . .ODI! 

- DOS, XENIX, UNIX, NOVELL 

- PC/XT/AT/386/PS 2 & Compat. 

* 800, 1600, 3200, & 6250 RPI 

* Outstanding Customer Support 

* 24 hour delivery available on 
Cipher, Qualstar, Anritsu & M4 

nnj Overland Data 

UUl “Experience Makes The Difference” 

CALL ODI TODAY AT 1-800-PC-9TRAK 

5600 Keamv Mesa Rd. • San Diego. CA 92111 • FAX: 619/571-0982 
Phone#: 619/571-5555 • 1-800-729-8725 




2400 bps MODEM $95 30 DAY FREE TRIAL 
ECONOFAX,. or MNP-5.. .CALL 


Many low cost modems are faulty or very error prone, Not ours HI 
PERFORMANCE V have recently had a lot of trouble getting 2400 
BAUD MODEMS to work...this one is working perfectly "R.T., Moreno 
Valley CA. SUPPORT "I get the impression that your company , 
indeed, bends over backwards to provide service to its customer," 
M.F., Selma CA. SUPERIOR TECHNOLOGY. .The phone connection 
is the main source of data errors. DYNAMIC IMPEDANCE STABILIZ¬ 
ATION™* DIStm (invented by CompuGom) improves signal qualify and 
reduces these errors by up to 95% compared to a standard modem, 
Model 2400 (without DIS) at $95 outperforms the low cost alternatives, 
the 24DIS at $119 outperforms the challengers, regardless of cost. IBM 
internal, Hayes compatible, made in USA, 6 COM ports, internal 
speaker, five year warranty, Easy Com software, dealers inquire. If you 
aren't totally satisfied, return within thirty days for a full refund f 

March 'S3 plQ2 BYTE MAGAZINE 
CompuCom "Real deai..worked fine...quite a bargain" 

Corporation call ( 408 ) 732-4500 fsoo; 223-6643 


Connectivity Solutions 


DCS 

Universal 
, converter; 

• \ high capaci- 

ty 64KB to 1 
MB printer 
buffer with 
parallel / serial input and 
output ports. 

Frees computer while 
doing printing. Converts 
data if required. Con¬ 
nects more than 1 com¬ 
puter to more than 1 
printer. 


MOS 

Multi-serial 
1 interface for 
IBM or com¬ 
patibles. Up 
to 8 serial ports. Inter¬ 
connects computers, mo¬ 
derns, printers, plotters, 
etc. 

mip 

jf Multi-parallel 

input ports for 
PC, XT or AT 
* with 8 ports. 

Allows up to 
64 external data lines* 24 
input/oinput control lines. 


DCI 

Internal 
converter 
printer 
buffer for 
IBM or 

compatibles computers. 

Built in microprocessor 
frees computer while 
printing. Serial and paral¬ 
lel outputs. Features fo¬ 
ci ude using any type of 
printer or using 2 printers 
software selectable. 


MAX-E-CON 

m m 

• * -e n 

*'• \ 

3 3 

"■ - 

.Sfi|i|L 0 

" 

<T >! 

Jy 


m 


Ultra high storage ca¬ 
pacity suitable for LANs 
and multiple stand alone 
computers. Share or 
switch computers, prin- 
ters, plotters, modcms*etc 


MOP 

Parallel inter¬ 
face card for 
I PC, XT or AT 
with up to 4 
output ports 
Connect up to four dif¬ 
ferent printers or plotters. 
Software selectable, 

DCU 

L Universal data 
converter 
serial/parallel, 
parallel/serial. 
Completely prpgramable 
with software pr otoc ol. 

Up to 24 serial / parallel 
input/output ports. 

System capacity : 512 KB 
RAM with 20 or 40 MB 
fast access hard disk. 
Basic model comes with 
512 KB* 8 input ports 
(serial or parallel) and 4 
output ports (parallel). 
Each port is completely 
independent and can use 
different speeds* proto¬ 
cols* etc. System status 
display (optional). 


Call today far details 
Phone (415) 968-8404 
FAX# (415) 968-8390 


Dealer's inquires welcome 


Maxcima Corporation 

970 Terra Delta Avc, Dld & 
Mounlain View, CA 94043 


Pay Less 
for more 
Memory 

■ SIMMS MODULES 

AST ■ APPLE ■ DELL - EVEREX • PS2 - COMPAQ 

■ EXPANSION BOARDS 

COMPAQ • PS2 • HP LASERJET 

■ MEMORY CHIPS 

64K - 256K ■ 1 MG 

■ INTEL MATH COPROCESSORS - 
FULL LINE 

call: 714-855-0411 

(FAX) 714-855-8504 

23552 Commerce Center Drive, Suite L, Laguna Hills , CA 92653 
ESTABLISHED 1985 * LOW, LOW PRICES * VISA - M ASTERCHARGE 
SAME DAY SHIPPING * CORPORATE & SCHOOL RO.S. WELCOMED 


Dynamic Electronics - 

STOCKIXG DISTRIBUTOR OF SEMICOXDUCTORS 
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PC COMPATIBLE 
ENGINEERING 


Annabooks gives you the bartwirv. software, and fimwara information you 
need to design PC-compatibfe systems faster and better. And you have con¬ 
trol of your design from the ground up - our firmware and software pro¬ 
ducts include soarct coda I Plus all the utilities you need. 

Do hardware design? Doctor Dosiya s 1M DRAM SuperSpec is the first of a 
series of hardware books you won’t want to miss. And a PC Bus timing book 
is on the way! Start by getting these books: 

AT BftosKIt: an AT Bios with source code you can modify. With setup 
& debug. 380 pages with disk, $199 
XT ItosKlt: Includes a debug. 270 pages with disk, $99 
lotaf Wildcard Safftamt for XT BiosKit: Includes ASIC setup, turbo 
speeds, 60 pages with disk, $49 

1M DRAM SaporSfK: Design your memory to all mfg's specs at once! 

Lots of timing diagrams & tables, $79 
PrwaKJt: Puts anything in Eprom or SRAM; DOS, your code, data, 
you name it! With source on disk, $179 
SyiKit: Here’s a debug/monitor you can use even with a brand X 
Bios. Includes source, of course. $69 
XT-AT Handbook: The famous pocket-sized book jam-packed with 
hardware & software info. $9.95 ea. or 5 or more for $5 each. 
Softw are tools: You need MS C & MASM 5.1 for modifying the Kit products. 

Mention this ad when you order and get a free XT-AT 
Haadbcck by Cbeisstr A Foster! Hurry before we come to our 
senses and change our minds. r __ 

Annabooks Si 

12145 Alta Carmel Ct Suite 250-262 


FREE 


San Diego. California 92128 


(619) 271-9526 Money-back guarantee 


RS-232 NETWORKING 


□ 





* Network up lo 50 serial ports over a single pair ol telephone wires in any topology . . . 
transparent to all software. Built in menus and help screens. 

* Access any PC, printer, modem, plotter, or minicomputer from your keyboard!! 

* Choose print destination from within spread sheet or word processor with POP UP 
communications utility. Includes background PRINT SPOOLING and X/Yiodea . 

» Uses existing telephone wires in most offices. Easy lo install, train and use. 

* Add stand-alone BusDrivers, one at a time, at any point along the network, or use 
standard telephone splitters to add separate addressable ports to a single jack! 

» SPECS: Distributed, packet-switched, full-duplex, asynchronous, RS-232 data 
network. Supports 50 devices, independent speeds up to 38,400 BPS (all devices may 
be simultaneously engaged in full-duplex conversation). 


*350 

*295 


Per 

BusDrlver 
(1 per port) 

Each In 
Six-Packs 


HJH8 


(S08) 485 6950 


OLIVETTI 

We Print Better 


PRINT SAMPLES 

ABCDEFGHIJKLMNOPQRSTUVWXYZ §123456789 
abedefghijklranopqrstuvwxyz 0123456789 
ABCDEFGHIJKI>NOPQRSTUVWXYZ §123456789 
IBCDBFCHIJKLfliOPQRSrOVIIITX 112145(789 

abcdefgbijklHopqritumyz 112145(719 


PRINT SPEED 

• 240 cps in high speed draft mode 

• 180 cps in draft mode 

• 60 cps in letter quality mode 

LINE LENGTH 

• DM 250: 80 columns at 10 cpi 

• DM 250L: 136 columns at 10 cpi 

EMULATIONS 

• IBM Graphics Printer 

• IBM Proprinter XL 

• Epson FX 80/100 (Subset) 

• Epson JX 80 (Subset) 

BIT IMAGE MODE 

• Horizontal resolution: 60, 72, 80, 

• 90, 120, 240 dpi 

• Vertical resolution: 180 dpi 


PRINTERS 
As Low As 
$289 


FUJACORP INC. 
473 SAPENA COURT #2 
SANTA CLARA. CA 95054 
FAX: 408-496-5877 

To order, please call: 
800-345-4408 or 
408-980-8181 
We accept Visa and Master Card 



ATTENTION: 

CAD/CAM, SPREADSHEET, 
SCIENTIFIC APPLICATIONS 

= SHEEP £/S> rOC/Jr/V?0C£?S/JV<? 
With The New IIT Math Coprocessor 
CMOS 

Consumes 1 /6 the power of regular Intel 
20%-10 times faster than Intel 
Perfect for Laptops 
Object Code & Plug Compatible 
with 80287 and 80C287A 


Five Year Warranty 
Call Now For Our 
Low Price Information 




We Also Carry 
SIMM Modules for: 
Compaq, PS/2, 
AST, DELL, 

& Macintosh 


28201 MARGUERITE. STE. 10-232 
MISSION VIEJO. CA 92692 
714-249-3891 ■ FAX 714-249-3929 
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PCI-286-12 

-80286-12 

-1.2 MB Floppy Drive 

- 640K RAM 
-Serial; Parallel / Game 

-101 Key Enhanced Key Board 

- SI = 13 3 {1 Wait) 

SI = 15.2 {0 Wait $100 Option) 
-6/12 MHz Key Board Switchable 

- WA2 HD & FD Controller 

- 80287 SOCKET 
■200W POWER SUPPLY 


MONO SYSTEM 

* W/Mono Monitor 

- 20 MB Hard Disk 

S1195 

VGA COLOR SYSTEM 

* W/VGA Card & Monitor 

- 20 MB Hard Disk 

$1795 

EGA COLOR SYSTEM 

- W/EGA Card + Monitor 

* 20 MB Hard Disk 

$1580 



mggg 

PCI-386-20 

* 80386-20 

• W/40 MB HD 

Mono System $1795 
VGA $2295 


GAS PLASMA 286-12_$1999 

- 80286-12 CPU 

- SI - 13.3 

- 3Y 2 * FD 1.44 MB 

- 20 MB HD ST-138 

- LCD Screen {640 X 400) _ 

* I/O Card Parallel/Serial/Game 

- 640K RAM 

GAS PLASMA 286-20 

* CPU 80286-20 

* SI = 23 



$2295 


LCD-286-10 PORTABLE__ $1395.00 

*10 MHZ 80286 SI =10.3 

* 12 MHZ SI - 13,3 (Option $50.00) 

- 16 MHZ SI = 18 (Option $250.00) 

- 640K RAM 

* LCD Screen 640 X 200 
(Option 640 X 400 $180.00) 

* Super Twist & Back Lighting 

- 86 Key Board 

- External / Parallel / Game 

- 1.2 MB Floppy drive 

- 20 MB Hard Disk 

■ 80287 Socket 

* 200 W Power Supply 

■ Side 15 VC X 9 W X V 

■ 23 LBS 



LCD-386-16 __ 

-80386-16 MHZ 

* 40 MB Hard Disk 

- 80387 Socket 

LCD-386-20 _ 

- 80386-20 MHZ 

- 40 MB Hard Disk 

* 80387 Socket 


* $2495 

_ $2595 


CRT-FORTABLE-286_$1295 

* Compaq Type 

- 80286 (10 MHz or 12 MHz) 

* 12 MHz SI = 13.3 (Option $50.) 

* 16 MHz SI <= 18 (Option $250) 

* One 1.2 MB Floppy Drive 

* 200 W Power Supply 

- TTL Disply 9" Amber 
■ AT Key Board 

* Serial / Parallel / Game 

- WA2 HD & FD Controller 

- 20 MB Hard Disk 



CRT-386-16 

*80386-16 


$2289 CRT-386-20 $2389 


[PCT] PACIFIC COMPUTER 

702 S, Del Mar Ave M #B, 

San Gabriel, California 91776 
(FAX) 818-266-8662 


(818) 571-5548 (Technics) support) 

(800) 421-1102 (IN CA) ORDER ONLY Mon " 

(800) 346-7207 (OUT CA) 9:00 AM - 6:00 PM 

‘ALL SYSTEMS COME WITH ONE YEAR PARTS & LABOR WARRANTY 




IIT's 287 Coprocessor 

• Twice the speed of Intel's 80287 - 10 Mhz 
• 100% Intel Compatible • CMOS/NMOS Compatible 
• Lower power for your laptop 


K 

w 

H 

E 

T 

S 

T 

D 

N 

E 
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1 IT-2C87/ INTEL BQ2B7 BENCHMARK 
QAPLUS V2 65 


1IT-2C07 



H§ INTEL 80207 

Comparison of 1TT-2C0? 
and Intel 0023 7 in typical 
00206 PC/AT machines 


In each system other than 
Syst "D” the benchmark 
was first run with the 
Intel 00207 and then re¬ 
run with the ||T-2Cfl7 tn 
the socket with no other 
changes to the system 
(Note that In system "D" 
the coprocessor was set 
to 20 Mhi and the Intel 
00287 was not run.) 


SYSTA- SYST^B" SVSTT" 5YST"D h 


SYST 

A 


MICRO CLK COPRPCLK 

1 6 Mhz 10 Mht 

20 Mhz 8 Mhi 

20 Mhz 0 Mhz 

20 Mhz 20 Mhz 



2005 Hamilton Ave. #220 
San Jose, CA 95125 
800-622-1722 
408-559-8544 
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HIGH QUALITY...LOW PRICE! 


We’ve Built Our Reputation on This 
Premise for Almost a Full Decade. 


Clone 286 With 

LOW PRICE 


Clone 286 With 

MEDIUM SPEED 


Clone 286 With 

HIGH SPEED 


$ 1299 €^ $ 1969 $ 2429 


12MHz, 32MB HARD DRIVE, 
MONOCHROME MONITOR 


12MHz, 48MB HARD DRIVE, 
EGA MONITOR 


16MHz, 65MB HARD DRIVE, 
VGA MONITOR 




SATISFACTION 
GUARANTEED' 

Out jeer parts, and laimt. 
M mflwj hfltk fluti- 
sntee {eicept aoltware 



Standard Features of All Clone 

* 64QK/1MB RAM Standard (see chart) • 
*1:1 Interleave, 2 Ffoppy/2 Hard Dish 

Controller (793 Kb/s thru-put) * 

* 360K, 12M or 1 44M (3.5 1 ') Floppy • 

Drive (your choice). * 

* 101 Key Enhanced Keyboard (Click- » 

Tactile Option add $20) • 

* 1 Parallel, 1 Serial, 1 Joysirck Port. * 

■ 200 Watt Power Supply 

■ On-Board Qock/Calendar with * 

Battery Backup. 

* FCC Certified 


266 Computers: 

System Resel Switch Located on 
Front Panel. 

Setup in ROM 

602B7 Math Coprocessor Socket 
CPU Speed Switchable 
Fully Expandable. 

(MoveIi Compatible 

One Year Parts and Labor 

Warranty 

PC-Wnte - QModem - ExpressCaic 
AutoMenu ■ HomeBase - Money 
Master - Findex - Clone Utilities. 


CLONE 

VALUE CHART 

MERC 

MONO 

VGA 

MOWQ 

CGA 

COLOR 

EGA 

COLOR 

VGA 

COLOR 

IZHIHz 

HOK 

32MB 65mi 

11219 

5I57J 

J.14S3 

4171* 

41979 

J8M0 40mi 

im 

16 7& 

15SS 

1819 

T9T9 

1 WAIT 
STATE 


1499 

1779 

1S59 

1918 

3ars 


ISM 

ta?a 

ITS* 

MIS 

2179 


1?HH* 
HUS 
RAM 
p WAIT 
KTAft 

3JMB Bims 

61449 

ii/tt 

11689 

S1B69 

42029 


150 

1B23 

1789 

1989 

2129 

SbMB Ihm 

1M9 

TS21 

1 BOS 

706 S 

2229 

BEMe 2Emi 

1741 


1909 

2169 

2329 


ISM Hi 

12MB 6L,ms 

11849 

41929 

11999 

12IK9 

11129 

lMQ 

-SMB HOltiB 

1748 

Kras 

19Q9 

2Wf 

2129 

n WAIT; 

■S^Mfl iOrtil 

1M9 

2129 

2009 

230V 

2425 

STATE 

35 MB 2Gms 

1849 

■iT& 

7 1 DO 

22E 9 

2529 



TURBO CLONE 

$ 


Style 

Keyboard 


699 


Save 

Now! 


Standard Features'. 

• 8088 @ 4 77— 
10MHz Turbo- 
speed MamDoard- 

• 640K RAM stndrd 

• 0087 Socket. 

• 150-Watt pwr sup. 

• 36QK Floppy Drive 
w/Oisk Controller 

• Hercules* Compat¬ 
ible Video Caro 

• HiHes TTL monitor 
(green or amber} 

• 2-Parallel prnl prts 

• 1-Serial port (2nd 
optional at $29) 


* Game-Joyslk prt. 

* Clock/Calendar 

* Fully Expandable. 

* PC-Write ■ QMod¬ 
em - ExpressCaic - 
HomeBase - Mon- 
oyMaster- Findex- 
Cione Utilities - 
Auto Menu 

* FCC Class B Cert. 

* Keyboard Lock, 

* LEDs for Power, 
Turbo and Hard 
Disk Access. 

* 1 yr prts, lab. war. 


OPTIONAL EQUIPMENT 
Printers 

Star NX-1000, 144/36 epa, NLG... 

Star NX 1000 RaintWw (W/COlOr) 

Star NX-2400 170/57 cps. LQ ?4pm 


Star NX-Ifl. 120/30 cps. NLO. w«ie ... 

Star NO-15, ISO/45 cp5. NLO. wide_ 

Star Nfl-15. 2W/VQ cp4. NLO. wide 
Star NE324-10. ISO/SOcpb. LQ, 24p*n 
Star N074-15 iatjave wide carnager.. 


Star NB -15. 300/1QGcpt.LO.Z4 wide . 
Pana&o-n KX-Ri TflO. 192/3B cps. NLQ .. 
Panasnjn KX-PtfSI, 24W4B cps NLO 
Par* KK-P11Z4. 192/63 cps. LQ. 24 pip . 
IBM parallel cable ID molded enc5 . . 


Add-On's A Accessories 

1200/300 wud pltftinaj modwm. 

2400/1200/300 baud internal modem.. 

Logdecb Mouse | bos or senat). 

Micrmull Mouse fbuw CK seiri*t)... 
LogrlecnScanMan |400DPn .. 


Clone EGA video Ma re. 04G « 350 res 1149 
Clone VGA video board. 640 x 430 res 259 
Pared ise VGA Ply* 15. HPspeed.. 325 

The CorngFale Fax 9600. ml. F AX b*a 449 
Intel Above Brd LtW 4.0 EWS mem brd . 439 
Malh coprocessors. *iMy|te3, speeds in aloch 


Save Your Data and Money, Too! 

io kSJin! This [S the fastest lloppy 

interface tape drive around! 

60MB TAPE DRIVES 

a^ no S "j Cm * 

■Of Shipping m f 

External model now available (or only $99 extra! 

Works on PC/XT, ATs and 1DQ% complete with instructions and data 
compatibles. Connects to the Inter- compression software thatallows up 
nal floppy (B;) connector or the op- to 1QOMB data storage on a 40MB 
tionai adapter card ($77), Comes tape and 150MB on a 60MB tape 


Peripherals Sale! 



I 4QUB Tapr J32 
| 60MB Tape S3C 



UNINTERRUPTABLE 
POWER SUPPLY 


Limited Time Oniyl Fantastic Prices Now On 

-.,/* LOW COST HARD DRIVES 

■ 

5.2MB A A 21.4MB tA JA 

MM ST-506 * 1 dU 65m* ST-22S * /AU 
MFM KT Kll 1 MFM XT Kil 


*279 


250 Wall Model 

Add f 23 shipping In 
Hie fewer 4S slates. 


For IBM and Tandy 


$1G 

lor 

shipping. 


( 279 


44m* ST-251 $ 
MFM XT Kll 
2 Bins OpIlUrtAl 


379 


250 Watt 

120 Voir 

$ 273 

300 Wan 

120 Vail 

399 

500 Watt 

120 Volt 

499 

600 Watt 

120 Von 

639 

1200 Wati 

120 Volt 

1099 

1600 Wan 

120 Vo(t 

1444’ 


*329 *429 *599 *599 *699 


0A.2M 8 

40m a ST-277H 2flm» ST-4096 

RLL XT KM MFM Ban, 


49.1MB 
40ms ST- 157R 
RLL Bam 
26ms Opllenel 

We provide (he besl low coal, high quality, fast 
access hand drives tor your ISM , 100% compat¬ 
ible or Tandy Computer Our XT and SCSI kits 
are complete with drive., coni roller, cables and 
Installation instructions. We use only brand 
new genuine Seagate drives aq you can be 
assured of long trouble-tree drive lile. Data 
transfer rales as feel as 500KB per second 
MFM, BWKB RLL and IMG using SCSI We 


122.7MB 
2Smi ST 4144R 
RLL Bara 


provide Software to park I he beads [some 
drives self-park} Tandy 1000 requires DMA 
and ROM 1.01-. Not tor EX/HX Please specify 
the co m pu ter brand and model when ordering. 
ST 506. 4096 and 41 MR are full size 5'V. and 
ST T57R it 3'/i". All others are hatf beigril 5ft'' 
Sizes listed are after formatting. One year parts 
and Tabor warranty. Satisfaction -guaranteed or 
your money heck, less shipping 


Prolecls Against 

* Brownouts. 

* Blackouts 

w Overvoltage. 

* Overtoad 

* Spilfs/Surg&s 

* EMI 


Features 

• Two Audible Alarms 

• LED Displays. 

• Optional Network Port. 

• Transfer Times As Fast 
As 1 Millisecond (De¬ 
pends on Model). 



Save on 32 MB & 49MB Hard Cards 

*329 ™ $ 429 

These units are completely assembled with brand new 
drives and come ready !o install. For IBM XT's, 100% 
compatibles and Tandy 100071000A, SL. SX. TL. TX. 
Please specify the exact make and model of your 
Computer, One year parts and labor warranty 


Save on Low Cost Floppys! 

Select tee drive or drives you warn, pick lha enclosure end 
appropriate cable and we will asaambleanO teas at no addilional 
coal 1<j you All dfrvesare brand new. not lactory seconds, and 
terry 4 Full one year parts and labor warranty Add $5 shipping 
and handling per drive 

360K 5 25' TEAC 55B bare. S 69 

720K 5.25" TEAC 55F hare . 85 

1,2M 6.?S" TEAC 55FGH bare. 79 

360K 3.5" TEAC 35B bare.59 

72QK 3 5“ TEAC 35F bare. BS 

1 MM 3.5" TEAC 35FGH bare..79 

5J25" mounting bracket for 3.5" drives.. 10 

(Ipqludes rails, signal and power adapter Specify beige 
or black faceplate) 

Dual 3.5" external casa/pCwer supply. Use with one Pr 

two 3.5" drives [horizontal}.$49 

Dual 5.25" same as above except vertical.59 

EBM external floppy cable for C/D. DB37 required..-. 39 
(Add $10 for brushed Stainless Steel cover} 


SOFTWARE 

SPECTACULAR! 

This list is onfy a small portion 
of our inventory! Call us for 
all of your software needs! 

MS-DOS * BUSINESS 
SOFTWARE 

Aldus Fagemaker v. 3.0...$499 

Borland Quallro (1-2-3 CiOPB) ... . 169 

Borland SprlnJ word processor. 138 

DAC Eesy Bonus Pack .... 123 

□ base IV.499 

Design CAD. 162 

Design CAD 3D v. 2.1 .216 

Formtool.55 

Framework El[ v 1 1 ,,, 39i 

Gem Desktop Publisher v 2.D with 

GEM3Desktnp .192 

Generic CAD Level 3wtlti Dotplot_ 174 

GrammaliJ!. Ill. 54 

Harvard Graphics v 2 l .310 

Lotus 1-2-3 V. 2.01 . 319 

Peachtree Complete System II. 174 

Peachtree Doc bio Bundle software 

for accounting ,. . 239 

FF5 First Chorea y, 3,0. 99 

PFS Professional Fite v. 2.0. 188 

Publish It! .. 122 

Quicken . 31 

filBASE for DOS V. 21 . ,. .. 513 

Hightwriter v, 3,1 52 

Wordperloci v. 6.0. 255 

Wordperteci Library v, 2.0 70 

UTILIT1E S/PR QG RAM Ml N G 
LANGUAGES 

Autpsketph.$ 53 

Qesqview 3ft6 wilh OEMM 336.lift 

Fast back Plus v. 2.Q1.. ,..115 

Laplink Ptuan, 2,0 ,.B4 

Microsoft C Compiler 5.1. 2&9 

Mi crosoFi Macro Ag^m bier 5,1 99 

Microsofi Quick Basie Compiler 4.5 .... 67 

Mlcrosofi Quick C Compiler,. 67 

Microsoft Windows 266. 67 

Microsoft Windows 336 . 133 

NorlOn Utilities Adv Ed V 4 5. 98 

PC Tpols Deluxe v 5.0. 48 

Procomm Pius . 46 

Xtree Pro . . 69 

GAMES 

Chessmaster 2100.$32 

F’19 Stealth Fighter. 44 

Fafcon AT. _ . 34 

Kings Quasi I, H, III or IV.31 

Malh Blaster PFua . 29 

Print Shop Bundle. 37 


anoD 


CLONE COMPUTERS 
2544 W. Commerce $k 
Box 223357 

Dallas. Texas 75222-3957 
T*|«: *827*1 
Fan: 214-634-8303 
For Information or technical 
assistance call 214-637-5466 




Mon.-FrL 9-7; Sal. 10-3 
C*H from anywhere in I be lower 46 slates end 




ar d. 

L ^ J 



U S. Pu. t«f. 










































































































































25MHZ 60356 MOTHERBOARD 


Faster Than The Everex Step ™ I 
6.2 Mips! $1499 (OK) qty i 

Fealurw: 


*64K/E56K Write Back 
Cache 

*Dual Read/Write Cache 
‘Trwieperent Refresh 
*6M0 maximum on 
motherboard 
‘Supports 80387/We+tek 
‘Compatible with UNIX, 
OS/2, and Novell 
*1 Year Full Warranty 
*72 HR In-CircuK 
Bum-In I 

20 MHz also available 
(g> 4.0 MIPS 



SIMM Modules 
256Kb x 0, 10Ons t4fl 
1 Mb x 9, lOOrs-SlSO 


Same Day Shipping! 


Technology Power Enterprise, Inc. 

46560 Fremont BNd. T Suite 11S. 
Fremont, CA 94536 

TEL (415J 623-9102 FAX {415* 023-9462 
Novell, OS/2, and UNIX are registered trademarks 


Circle 285 on Reader Service Card 


<\CXGAC\ 


FAX 

Toshiba 3300 .$798 

Toshiba 30600 .$1035 

Panafax F100 $835 

Sharp UX .$017 


SEAGATE 

ST-225 KIT $220 

ST-236 KIT $255 

ST-251-0.$311 

ST-251-1.$327 

OTHERS 

KEYBOARD 102 AT STYLE ..$35 

KEYBOARD 102 AT STYLE W/CLICK $44 
HAND SCANNER D.F.L HS3000 PLUS $171 
HAND SCANNER LOGITECH , . $169 

SERIAL MOUSE LOGITECH . $67 

BUS MOUSE LOGITECH ..$72 

MOUSE D.F.1,3. BUTTONS W/SOFTWARE $37 

MOUSE D.F.1.3. BUTTONS NO SOFTWARE $31 

10 pieces or more, except fax, 
all products are 100% IBM compatible. 

Check for more items. 

1-800-6S3-2255 


Nag an Corporation 
8021 N,W. 14th Si 
Miami, FL 33125 


Tel: (305| 477-3929 
F m: (305) 477-4326 
TLX: 159292NAGAN UT 


GANG PROGRAMMER Does 

50,000 EPROMs A WEEK! 



The only programmer under $1000.00 that 
withstands heavy duty operation. Easy to use. 
Fastest possible programming speed. 

GANGPR0-8" is a sure bet when reliability is 
what you want. All this plus a one year warranty 
and update for only $995,001 


1201 N-W, 65th Place 
FL LauderdaML 33306 
(305)491-7404 

1-800-331-7766 


Circle 163 on Reader Service Card 
(DEALERS: 164) 


LSPC SERIAL/2 

HIGH SPEED DATA 
COMMUNICATION CONTROLLER 



Circle 202 on Reader Service Card 


* Synchronous Full Duplex Serial Controller 
(Z82530) 

Max Data Rate of 400 Khps Externally 
Clocked 

Support For Two DMA Channels 
Designed For The IBM PC/AT “ Bus 

r * '"(BM PC/AT is p Iradepnaric o4 

IniernalKinal Buarwss Machines, Inc. 

Computer Modules, Inc. 

234BC WALSH AVENUE'SANTA CLARA, CA 95051 

TEL: (408) 498-1881 FAX: (408) 496-1886 

Circle 342 on Reader Sen ice Card 


STAND-ALONE UNIVERSAL 
PLD PROGRAMMER 

Costs Less, Performs More 



Pa I pro-ax" is an intelligent programmer 
supporting PLDs from a wide variety of sources. 
Works with any PC or computer using a serial 
port. FREE one year device update and warranty. 
Price $795.00, 

1201 N.W. £6ih Pfces 

IM Ifni FL Lauderdale, FL 33309 
oSES! life (305) 491-7404 

1 -800-331 -7766 


Circle 165 on Reader Service Card 
(DEALERS : 166) 


Advertise your 
computer products 
through 
BYTE BITS 

(2" x 3" ads) 

For more information 
call Mark Stone at 
603-924-6830 

EVIE 

One Phoenix Mill Lane 
Peterborough, NH 03458 


Circle 50 on Reader Service Card 


Complete Telephone Management System 

Tele Genie- 


SophJsHc&ted' Vojce Mail and Cat! Processing 
with High Quality REAL VOICE Digital R^oording 
for your PC„ XT. AT ut Compatible* 

VOICE MAIL 

■ FgrwMcblo Extpnskina 
Beepers.'Ceilular? 

■ Individual Greetings awf 
Passwords‘Muttl-Usw- 
Box Capacity ■ Rttiwle 
Touch-Tone Access 

■ BeptayT^HtwWecof d/Edit 

Dkj (ftuaue Att? FMntt- 

ADVANCED CALL 

PROCESSING 

■ UnSmhed PhonebooUJatabase • 

Searah'Son * CallarCompulfif Touch-Tone Interaction 

■ User-Definable Voice Prompted Menus - Call Forward 1 
Call Distribution ■ Irt/Oul Call Logging ■ Outbound Tuned 


Calls ■ Automatic Attendant and Mom! a h |h ge 
ot system s co s til >£i thon sartfs for oniy 



MuMipJe Umt Oi5counis ■ Dealer Inquires 
250 T«hnofogy Circle. Scotts Vabey CA 95066 



4-MEGABIT PROGRAMMER 
for IBM XT/AT. $245 



30-day money back guarantee 
2716 to 274001 SncL EEPROM/CMOS 
High speed programming algorithm 
1 Mel/Motorola/lunary files utilities 
S7C51/5I & 41/42/48/49 adaptors (Optional) 
Eprom emulator adaptor 2716-27256 
Industrial Model $398 

4 Meg eprams avail&bls 2-370 Midland Avenue 

(Concern riestTlctlcrr) Unit A2@, Scarborough 

One per Customs* Onl. CANADA MIS IPS 


H.E 4 TI. 


Tel (416) 754-4565 
Fax (416) 754-7431 
HQ (604) 251-1514 


A Real Breakthrough-Ne Bull! 



20 MB HARD DRIVE $89 


* Turn your 10 MB Hard Drive into a real 
20 MB Hard Drivel 

* Our easy to use software is not a file 
compression program and Ws. not 
memory resident! 

■ Use it once, ft actually changes the 
physical characteristics of your 10 MB 
Hard Drive and makes it a permanent 
20 MB Hard Drive, 

■ Your programs will work normally 

* Works on any 10 MB hard Drive 

■ Its true-Money Back Guarantee! 

Order CONVERT® today! 

We pay $& H. Mail $B9 to: 



3240 Dueber Ave. S.W. Canton, OH 44706 

219 - 484-5320 


Circle Won Reader Service Cant 


Circle 157 on Reader Service Card 


Circle 281 on Reader Service Card 














































BOARDS 

ADC'Alloy Slaves_ 

Artist XJICj'I 6....... 

AST 5251*3270 . 


..Save 

..1795 

..Save 


ATI VGA Wonder w< 256K . ....259 

ATI VGA Wonder W/512K 319 

Gen oa 5300*5400 . Sa ve j 

Intel Abovelward+ ...._ 3B2 

Inleilnboard 306 PC _,__ 615 

Metheus 1124_ 1399 

Metheus 1126 _„ 1899 

Orchid Pro Design + wf 512k_389 

| Paradise AytoswHcti 480..175 

1 Paradise VGA +. 242 

Paradise VGA+ 16 ^_,— 289 

Paradise VGA Professional ^ 385 
Sola 28SI Accelerator ^«^.*309 

Sola 306 SI Accelerator -. 445 

Sola VGA 16 257K_299 

Sola VGA16 512K_ 399 

STB Auto VGA 800x600 . 189 

STB VGA EM 15 mt 512k ™._37B 

STB VGA EM 512K ___ .358 

Tecmar VGA/AD _ 4291 

Video 7 Fastwrite - n . r r n r ^- JAR 

VWed7VRAM— ___ 429 

Video 7 Vega VGA<„._— 258 

AdapteR, Boca, Hercules, Tops, VMI. 
Imagraph. Konan, Pholon, Raslercos 
Number Nine, Pixelwarks, Ouadram, I 
Sigma Des. Verticom, West Dig. Call I 

SOFTWARE 


Bitstream Fonts ........... 

___T051 

Carbon Copy Plus —. 

.107 

DBase IV . . 

445 

Desq view 386. 

_ _ tlK 

Fastback Plus. 

_104 

Grammalik III.. 

.54 

Harvard Graphics. 

... 262 

Lotus 123. 

. ... and 

Mania nita PC Bundle _ 

_375 

Mferosofl PC Works _ 79 

Microsoft Word 5.0 _ 

_ _212 

PC Excel v2.1 -.— 

---225 


Peachtree Complete ... 
Peachtree Dbl Bonus ,. 

Hightwriler 3.8 _ 

WordPerfect 5.0 .. 


..225 


TERMINALS 


Altos IV. 

.355 

Altos V „. 

..4851 

IBM 3151 _—__ 

_459 

Kimtran KT-7Q PC .. 

..339 

Link MC5 -. 

Save 

Tefevldeo 905 ... 

.315 

Televldeo955 ... 

.382 

Tetevldeo 965 - ... 

.395 

Wyse 150. 

...399 

Wy»30...... 

..295 

Wyse 350 Color... 

.729 

Wyse 50 —__ 

..355 

Wyse 60 - .. 

_—404 

Wyse 85.... 

.369 

Wyse 99 GT. 

486 

Adds. AmpeX, Sun River.. 

. ... Call 


COMPUTERS 

Acer 286.''386 - 16,20,25 MHz ... 

..Save 

Alios Computers. 

..Save 

AST Premium 286 . 

.. 1245: 

AST Premium 386i'33Mhz_ 

..Save; 

Compaq Computers ____ 

Save 

Cordata Computers. 

— Call 

Everex Step 286(386 ..._.... 

.Save 

IBM Compulers ^ 

.Save 

Mitsubishi 285:386. — 

.Save 

Mitsubishi 20 Mb Laptop .—,, 

..22SS 

Mitsubishi 48 Mb Laplop.. 

.. 2849 

NCR Computers... 

.Save 

NEC Desktop Computers .. 

.Save 

NEC Laptop Computers — 

.Save 

Packard Bell Systems. 

Save 

Panasonic 286'386... 

Save 

Samsung 000010 MHzT Drive 

... E65 

Samsung 8028812 MHz, TMb 

.1299 

Sharp PC 4641 - . 

.2395 

Sharp PC 5541..... 

..3745 

Sharp PC 7241_ 

..2045 

Toshiba T1000..... 

...649 

Toshiba T120QF. 

.1359 

Toshiba T1200FB — 

. 1449 

Toshiba 1120DH... 

. !S49 

Toshiba TI20CHB _ 

.1979 

Toshiba T1608 ...... 

.3198 

Toshiba T3100E . ... . 

.2745 

Toshiba T3200 . 

.3449 

Toshiba T510Q40. 

.4249 

Toshiba T5W1GG... 

.4899 

Toshiba T520D/40. 

4999 

Toshiba T5200'100. 

.5399 

Wyse __ 

...929 

Wyse 2112___ 

.1375 

Wyse 3216....- 

,2089 

Wyse 386' 25 MHz .- 

.Save 

DISK DRIVES 

Archive 48Mb Tape.. 

...319 

CDG 766 Mb ESDI... 

,3895 

CDC 675 Mb SCSI.. 

,3199 

Miniscribe 157 Mb ESDI. . 

.1895 

Miniscribe 3853. 

... 39S 

Miniscribe 3885 

.559 

Miniscribe 338 Mb ESDI... 

.1599 

Mifiiscrlbe 40 Mb. 

..,,285 

Miniscribe 676 Mb ESDI 

.Save 

Panasonic Worm Drive. 

.1829 

Seagate 20 Mh ICil _ 

.... 245 

Seagate 30 Mb KH... 

...258 

Seagaie 40 Mb Kii .. 

...299 

Seagaie SCSI ST 125 NW™ 

.... 275 

Seagate SCSI ST 138 NW_ 

.... 305 

Seagaie SCSI ST 157 NW«_, 

... 339 

Sfiagatp RT261 ,. 

....325 

Seagate ST251-1... 

-.345 

Seagate ST 4888. 

... 579 

Teac&Toshiba 360K 5,25'_ 

.72 

Teac&TMhibaiJMS.ZS".. 

.82 

Teac 720 K p 15".. 

.78 

TmcI. 44 Mb 3,5”. 

.80 

Toshiba 720 K r 3.5.,,.,. 

.75 

Toshiba 1.44 Mb. 15_ 

9 2 

Core, Emerald. GenoaJomega, Maynard 1 

| Maxtor. Mountain, Pnam.Sysgen 

. Cal | 


PLOTTERS 

Calcomp 1023 .——..3595 

Calcomp 1Q25E . 4595 

Celcomp 1043 DM ... .5695 

Calco m p 1044GT _,_ r ----r 8595 

Enter Plotters __„Save 

Houston DMP 52_—_„2295 

Houston DMP 52 MP., _ 2745 

Houston DMP 61 ... 2995 

Houston DMP 62 ___3865 

HP 7440 A __,_950 

HP 7475 A... ____ 1 385 

HP 7550 A _ _ 2895 

HP 7570A .. ..2898 

HP 7595 A __ 6795 

HP TSAfi . 8795 

HP Draflpro DXL .. „-3595 

HP Draftpro EXL __ 4645 

feline 3500 . 2375 

feline 3700 _ .......2895 

feline 3700 MP ___ 3095 

feline 4000 __...._ 3695 

feline 4000 MP __ 4065 

Roland 885 -_ 675 

Roland 980 „™___J92 

Roland 990___1065 

Roland C A MM'S . . H ,3049 

Roland DPX 2000-.._.......2099 

Roland DPX 2200 ..._ ....3895 

Roland DPX 3300 _ 3495 

Roland QXY1100 . 889 

Roland DXY1200... . ....1295 

Roland DX Y 1300 „_ 1695 

Roland GRX - 300 D _ 3565 

Roland GRX-408 E„ _ _ 4975 

Roland LTX-100 Thermal „_2295 

MICE 

Keyframes Pro Serial ___.... 07 

Logitech C7 Serial __ 62 

Logitech Dexxa Bus _.... 58 

Logitech Dexsa Serial __,_..52 

Logitech New HIRes Bus __ 79 

Microsoft wf paint __— 95 

Microsoft windows . 129 

Mouse Systems Bus w'paint — ,.„B9 
Mouse Systems P$r2 .,,89 

Mouse Systems Serial w'paint ..... 89 

SCANNERS 

Calera Tru eSc a n Model E . 2895 

Galena TrueScan Model S — 1995 

Chfeon Scanners ___ Save 

Complete PC Full Page _ 629 

Complete PC Ha If 'Page . .162 

Complete PC Hand Scanner -*-157 

Datacopy 730 . 1099 

Datacopy 730GS -—,—..—819 

Datacopy 830 —<-1 695 

Dest Scanners .. Call 

OFI Handy Scanner _ 185 

HP Scanjet Plus... ___...Call 

Logitech ScanMan ....._... 179 

Microtek Scanners Save 

Panasonic RS505w/ interface .-.99 9 
Panasonic RS506 w, 1 interface -.1275 

PGS LS300 w painl „_ -.Save 

PGS LS388 w'OCR __ —[Save 


PRINTERS 


Alps Allegro 24 .. .. 

.313 

Alps LPX 608 Laser w: 512k-, 

.... 1299 

Canon BJ 130 . 

.719 

Canon LBP-8 III Laser ... 

.... Sa ve 

Citizen 128D.... 

.145 

Citizen 108D.. .... 

.162 

Citizen MSR48... 

.200 

Citizen MSP45 .., 

.355 

Crlizen M$PM). 

.2051 

Diconix D15D Plus -... 

.329 

Fujitsu DL3480 ..... 

..508 

Fujitsu HX7180 Laser. 

...Save 

Genicom Printers. 

...Save 

HP DeskJet Plus.. 

...Save 

HP Paint jet .... 

.... 1025 

NEC LC 890 Laser. 

-.3065 

NEC LC 890 XL—.,... 

...4399 

NEC P2200 . 

.319 

NEC P5200.. 

.438 

NEC P5380 . 

.646 

Okidata ML 328.... 

..325 

Okldata ML 321.... 

.455 

Okidala ML 390 ... 

...... 455 

Okidala ML 391 - —. 

.. 625 

Okidaia ML 303 _____ 

.949 

Panasonic 1124.... 

.310 

Panasonic 1100....... 

.178 

Panasonic 1191.. 

.232 

Panasonic 445D Laser.. 

,..1299 

Qume Crystal Print Postscript.. 

..2999 

Qume Script Ten Laser. 

,...3145 

Star NX-1880. 

......164 

Siar NX-2400_ 

.29? 

1 C.Hoh, Products, Data South, Tl 

Ef^on OTC, Se^osha, Van^per 

Cail 

MODEMS 


Anchor 24O0E. 

.1451 

ATI 2400 ETC, Ini.. . 

.152 

AT! 2480 ETC, Ext...... 

.....192 

Hayes 1208 Ext.. 

.285 



Hayes 2408 Ext.. 

.419 

1 Megahertz Laptops. .Save 1 

Mullitech 224 EH ___ 

...Save 

Muilitech 9688 

...Save 

Multitech V.32SBOO. 

...Save 

Okidata 2488 Plus. 

.292 

Okrdata Okitel 1200.. 

.139 

Packard Bell 1200 Plus.. 

.79 

Practical 12001. 

.65 

Prometheus 2400B 2. 

.1D0 

Prometheus 2400G.. 

..143 

Racal-Vadic 2400VP __ 

.3B0 

TefebitTlOOO9600 . 

.575 

Telebit T2D88 19200. 

.999 

USR Courier 2400. 

.275 

USR Courier 2400E... 

.328 

USR Courier Dual Standard... 

.....979 

USR HST9600 ... 

...... 588 

Wodd Port Pockei. 

...Save 

Zoom 2408 HC Ini... 

,,,..119 

Zoom 2400 MX Ext.... 

,-..119 

1 Avatex. Penri 1, Vente!, UDS — Call! 

CHIPS 


1 Intel 00287 W0 Mhz __ 130,'2O^'332 1 

1 nlel 88387 -5 2G 25 Mhz 359-‘399'493 1 



MONITORS 

Amdek 410 

Amdek432 .. . 

Amdek 632 VGA..-,__ 

Amdek 732 VGA........ 

Amdek 735 Smartscan ——..489 

Amdek 1280 w'card ____...649 

AST Turbovision ......_ 1645 

Cornerstone 15" Mac II8 S£ ,...*712 

Cornerstone 19 H Mac II & SE . 1 1 99 

Cornerstone 19" Mono PC 2395 

Goldstar 13" EGA —. ,335 

Goldstar 13"VGA . . . .....355 

Goldstar Composite.. 95 

Hitachi Mon iters ....Save 

Jmlek MuJIiscan -_ ,-...425 

Mitsubishi 1381 A. . 475 

Mitsubishi 1410 EGA --*™339 

Mitsubishi 1429 VGA __ ..399 

Mitsubishi HA 3905 _ -1649 

Mitsubishi HL 6605 _ 1 

Mitsubishi HL 6905 _ 2 

Nanao 9070S... . . . 

NEC Multisynch + 

NEC Multisynch 2A .. 


NEC Multisynch GS __... 

NEC Multisynch XL... 

Panasonic Pajiasync.... 

Packard Bell TTL.. 

—232 

.1049 

.589 

.78 

PGS Max 15.. 

.245 

PGS Ultra 16...... 

.829! 

PGS UltraSynch.. 

.....479 

Samsung 14” RGB.. 

.289 

Samsung 14 k| VGA L _ 2. 

359 

Seiko 14” 1824x708 — 

..545 

Sigma LA/few Plus 19” _ 

— 1695 


Sony 1302.... 

Sony 1303 . ... 

Sony 1304. . .... 

Taxan 1000 Ultra __ _ _ 2 

Zenith 1490 *__. 

Monrterm, Tatung, Wyse, & Others _ Call | 

DIGITIZERS 

Calcompl2 *12 342 

Calcomp 18*24.— 1695 

Calco mp9536Q-1....3095 

Calco mp95480-i. 3395 

Cafeomp95600’i.3895 

GTC0 24 *36 SL _ _1895 

GTCO 36x48 Sl_ _ 2295 

Hitachi Puma Pros _Ssve 
Houston Hi Pad *■Save 
Kurta iS One 12x12—.——279 

Kurta IS One 12*17 _■ 

Kurta IS One 8.5x11... 

Kurta IS 3...S 

Summa 12x12 +. . .. 

Summa 12x18 . . . 

Numonlcs, Seiko, Scriptei ,.,hh.h S ave I 
Ltism fitted Qai aim fifty SipedteDs 
Okidala 193 Serial 475| 

Miniscribe 6053..-..505 1 

Microbuffer Mini 128 k , 

Mitsubishi 1381 Swivel Base _ 12| 

Mol tech 212 EH Modem.—225 1 


Phones are open: Mon - Fri: 7 am - 6 pm, Sal: 9 am - 2 pm. Mail address: 4207 S. 37th Street, Dept B-9, Phoenix, AZ 85040. Prices 
reflect cash discounts and arc subject to change without notice. We do not guarantee compatibility, DO.Vs are replaced or repaired, 

any return requires a RMA#. Our Service dept, number is (602)437-4856, MasterCard, Visa, and American Express accepted. 

INTERNATIONAL ORDERS PLEASE CALL: (602)437-4855 |^|y|C; 

OUR FAX LINE IS READY FOR ORDERS AT: (602)437-9685 
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IMAGING CARD 



• Dual camera inputs^ 

• Composite video in/out 

• 256 x 240 resolution 

• Digitize/display at frame speed 
■ 16 Meg. color palette out (DV-02) 

• External trigger input option 

• PC/XT/AT compatible 

• Complete with software & library 

DV-02 6-bit 256 gray levels $849 
DV-03 6-bit 64 gray levels. .$549 
VISA/MC Demo disk available 


Control Vision 


PO Box 596 Pittsburg KS 66762 
800/292-1160 316/231-6647 


Circle 82 on Reader Service Card 
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PCI 236/12 IBM Compatible 

30 Dav Reiumi_5_YBar_E>lBnct&d Warranty I 

* 80296 Proceesof Operating al Z Mhz. 101 Keykqnic 

■ S12K RAM expandaWa tq 1 Mfa on board. 0/1 WS 

■ Floppy Dnw 

* Western Digital WAS HD/FU Coftfroloc 

- Clock Calendar wilti 5 year battery 

- 220 WbQ Power Supply * 110207 F PP Support 

- Btier FuM or Mini AT Cue 

* Made in USA, FCC A A B. True Phoenix BIOS 


20Mb 40Mb40ms 4CMb26ms B0Mb2Bnrc 


Mono 1151' 

1314* 

1346* 

1594* 

EGA 164 1 

1774* 

1806" 

2054* 

VGA 1774* 

1908* 

1940* 

2188* 

SVGA 1872* 

2005* 

2037* 

2235* 


DCH«0}75M»W - 37QGB Wad Divit - Giwoe,TX773M 
* A! pricee V check. Oty A Cofp rfscsuftts uvdlebto 




* Intel BQ52AH-BA5IC CPU 

* PROM programmer 

* Now requires 5V. Supply only 

* Enhanced memory mapping; 
Supixtrt* 2K-64K devices 

to a total of 1281C. 


Still only $228.00 QTY 1 
Call Now! 1603) 469-3232 


I nquire ,-ibwr oui PJCP51 &051-S0S2 (jnKklt rdtirt.Hrjpnwrlll 
I U iut t|» IBM FC/XT/AT: $5*5. ,ind IJO51/0O52 BASIC 
| numpiH*: $295 


ci 


Binary Technology, Inc 

MCrf>Sl * PQ 00* *7 * I4HQ3J70 l 


■ Lg-TT-J 


Circle 38 On Reader Service Card 


DYNAMIC RAMS 


SIMM ao/ioa 
1 MBIT loons 
514256ioons 
41464 1 SHInS 
41256 120ns 
41256 150ns 
51258 100ns 
14164 


$CALL 
$14.25 
$14.75 
$ 4.75 
$ 4.50 


* far hqh i 


150ns 

iKdl. JSp. Pica Shim 


$ 5.50 


« Gnii» 


■ PROCESSORS 
80387-25 3Sn.ru 
00337,20 itaiHj 
BQ3B7-1 6 IBHtftr 
SO 2 37-1 2 I&iiMi 
002(17-10 ibuHi 
BG207-8 Dii'Mz 
S0ST-I 1&nMi 
BOB 7-2 flmHz 

V-30 BrnH: 

¥■20 0/1 DmH* 


$<70,00 
$375 00 


$293,00 
$225 00 
$190.00 
$170.00 
$130,00 
$ 12.75 
$3.5715 


PTC I CM P &nh !: 

ami? ?acn= 

27512 25Gns 
zrcs&e sspifl 
27256 E5&1B 

27126ft 2tJ>-r 
77C&W. Hons 
27M Z.Sftia 

■3-ftAHS 

«25B >20na 


S SjOd I 
$ lias I 

s am I 
i I 

$ 4 75 I 
V 450 
S 4 29 1 
S 950 


I.C. EXPRESS 


1 15358 VoJluy Blvd. Cily tit SndusIry.CA 91749 TeH:01S-3G9-26B8 I 


OROETI TOIL FHFF (Man i'M B-S PST| 

(800) 892-8880 - (800) 882-8181 

cwnrf PTvdB 

OAU, iron CUIWIWT wucts * vo.U¥T omcognTS 
Pit* Srtiwrt in btU| MXU«£**(],VAn MiJ ill htU U* >uwl h, 

Utnnuxr »dot 11 GDU Stvppna 4 (■■arrara: UPS Ettkrtd SS. 3 Q to 4 TZM ff lb 
*U P.. 11*'.. L.UXHIWTLE3 Wll U PlUQMKf ULUA H> 
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L0WL0W-L0W 


Eel $1650 


Eel 


Series II 

Scanjet Scanner $1355 


+ interface kit 


[mm comma AceR 

isEVEBEX 45T & other 


XT/AT Compatibles & 386 Computers 
CALL for LOW PRICES 


Gov’t, Corporate, Schools, Dealers, 
& Export INQUIRIES WELCOME. 


5 URHH inc. 


44H62 Osgood Road, FREMONT, CA 94539 
PH: (415) 651-5101 FAX: (415) 651-5241 
X-SOO-543-I0O1 

VISA, Master Card accepted, w/sc 








Diskette 


3.5” DS/HD Disks (2.0 MB) 


$ 1.89 

$ 1.99 Less than 200 


200 + 


M 


Sold SO per pack. Black She!, T4CT Screen. 

For use with: IBM PS/2 models 
30-286,50* 60, 70 ,80 and other 
2.0 MB 3,5“ DS/HD drives. 








Toll Free: 1-300-258-0028 




Free Catalog, 

Foreign Inquiries invited. 
Minimum Order $25,00. SSR: F.O.8. — 
Grand Rapids, Ml. Prices Subject to Change. 



Precision Data Products™ 

P.O, 0QK 8367, Grand Rapids. Ml 49510 
313-645-49S0 ■ 616-462-3457 
FAK: fi18-4S2-4Bl4 




Hi 
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rmn 


—I—L 


PC - VOPEX 1 


KEYBOARD & MONITOR 
500 FEET AWAY - ALSO 
DRIVE MANY MONITORS 
AT ONCE — CALL FOR 

FREE CATALOG 


Nil 


m u m INC. 


NETWORK 

TECHNOLOGIES, 


19145 Elizabeth St., Aurora OH 44202 

U S 216-543-1646 o r 800-RG BTECH j 

UK 0244-800476 

PARIS 331-47632789 .i? 

GENEVA 022-431124 £#&&&* 

CANADA 416-677-6500 
MUNICH 0130011234 
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ALLCON 

Alarm-System 

< 1 $/CHANNEL! 


For PC/AT, Soft- & Hardware. 

140 ch. TTL/sig. I board $199 

320 ch. TTL/sig, 1 board $399 

608 ch, TTL/sig* 2 boards $599 
3 ch, TTL/sig, Coni posit output, 

HtdintarJ conluvurf board c.in ho usod. 

Pmg, time HOn \ig, ahu, l^h. Numo 24 oh air. 


Speciality: Software for Controlling, 

ALLregulator AB 


iXi^j.^iU. S-415 (If) Gothcnhur^, S^cdi n 
Yaw +46 31 -43 47 30 
Tel: +46 3l-4«OI SO 
Tech, support eastern siil, time 8-12 *im. 


VISA MC CHLCK 
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PS/2 model 30/286 . 

1895 

PS/2 model 50/30 meg. 

2395 

PS/2 model 70/60 meg. 

3695 

PS/2 model 80/40 meg. 

4395 

PS/2 model 70/120 meg . 

5595 

PS/2 model 80/115 meg . 

Call 

Call for other models 



camPAa 

386 S 40 meg.Call Call 

386 20E - 40 meg. 

4295 

286E 40 meg. 

Call 

386 110 meg/25 MHz. 

7295 

386 60 meg/25 MHz. 

5895 

Portable III 40 meg/12 MHz. 

4095 

CARD & MONITOR EXTRA 


Call for other models 



Macintosh 


Mac-SE/20 Meg. 

2795 

Mac-11/40 Meg. 

4195 

Mac-SE-2DR. 

2295 

Call for 60 and 100 Meg 


Lazer NT. 

3595 

Lazer NTX. 

Call 



Everex 


■VEREX— 


PRICE 

LEADER 

SINCE 1983 

LAP-TOP 


Step 286 - 12 & 16 MHz & 20 MHz 

1 Meg RAM 

Set up utility in ROM 

S/P, C/C 

Enhanced keyboard 
1.2 MB floppy 
DOS/BASIC 


Call! for 
your 

configuration 


Everex 

Step 386-20 MHz & 16 MHz & 25 MHz 
Up to 256K cache of very high speed RAM 
2 Meg RAM, expandable to 16 Meg 
S/P, C/C 

Enhanced keyboard 
1.2 MB floppy 

DOS/BASIC Call! 


Compaq SLT 286-20.Call 

SLT 286-40 .Call 

T1200F 11000 Toshiba 

ti2oohb .Sale!- 

T1600.r«H In* 

t 3 iooe .call for 

T3200-40 Meg. 0 m_ 

T 5 ioo.aiM... 

Zenith Supersport 

286-20 Meg.3195 

286-40 Meg.Call 

8088-20 Meg.Call 

Epson LT.Call 

NEC Lap-Top .Call 

Mitsubishi 286-20 . 2475 


Call 

Call 

Call 

Call 

Call 

Call 

Call 


/isr 


AST 286 model 140X. 

2295 

AST 286 model 80. 

1495 

AST 386 model 300c. 

Call 

AST 386 40 Meg. 

3195 

CARD & MONITOR EXTRA 


CALL FOR OTHER MODELS 



WE STOCK 


CITIZEN 
OKIOATA 
EVEREX 
GOLD STAR 


TOSHIBA 

NEC 

WYSE 

HITACHI 


PRINCETON GRAPHICS 
SONY 
ACER 

HOUSTON INSTRUMENTS 


AMDEK 

HAYES 

SAMSUNG 

CALCOMP 


PC MOUSE 
MICROSOFT MICE 
LOGITECH 
MITSUBISHI 


IRWIN & ARCHIVE 
TAPE BACK 
TAXAN 
MAGNOVOX 


BOARDS 

Paradise VGA+.269 

Vega VGA .299 

ATI VGA Wonder 295 

Everex EGA 159 

Tatung 16 bit.249 

SOFTWARE SPECIALS 

dBase IV.455 

WordPerfect.239 

Aldus Pagemaker ... 495 
Ventura Publisher . 495 

Clipper 435 

Quatro.145 

MONITORS 

Nec Multisync IIA ... 525 
Nec Multisync 3D .... 649 
Nec Multisync Plus. 899 
Nec Multisync XL-19" 1995 
Samsung EGA 359 

Goldstar VGA.375 

FAX MACHINES 

Sharp FO 220 795 

Sharp UX 350 1249 

Canon.Call 

Brother .Call 

Richo.Call 

Murata .Call 



NOVELL 

Authorized 

Dealer 


Intel 

Coprocessors 

8087-3 105 

8087-2 145 

80287-8 225 

80287-10. 265 

80387-16 395 

80387-20. 475 

80387-25. 525 

80387-33. 625 


PRINTERS 

EPSON 

LX-81Q/LQ-510 199/339 

LX-80Q/LQ-500 .. 195/315 
LQ-85Q/1Q50 . 535/735 

OKIDATA 

320/321 .359/490 

390/391 .490/649 

TOSHIBA 

321-SL/341-SL . 439/595 
351-SX 350 CPS.929 

BROTHER 

1709-9 PIN .425 

1724-24 PIN .595 


LASER PRINTERS 

HP Laser II.1695 

HP Desk Jet ± .695 

Panasonic 4450 1395 

Brother HL-8-E .1895 

Nec LC 890 .3195 

PageLaser 12.$$$$$ 

Canon Laser.Call 


MODEMS 

Everex 1200 Int.89 

Everex 2400 Int.159 

Hayes 1200 B.299 

More in Stock .Call 


EXPORTS 

Available 


WE ACCEPT CASHIER CHECKS, MONEY ORDERS, VISA, MC, AmEx 

3% charge on VISA, MC & 5% on American Express 

COMPUTERLANE 


HOURS: 
M-S 9-6 


CORPORATE ACCOUNTS WELCOME 
CALL FOR VOLUME DISCOUNTS 
CONSULTANTS CALL FOR PRICING 


1 - 800 - 526-3482 (Outside GA) 

(818) 884-8644 (In CA) 

(818) 8848253 (FAX) 

Prices subject to change without notice 


22107 ROSCOE BLVD. 
CANOGA PARK 

1/2 BLOCK W. OF TOPANGA 

CA 91304 


Compaq is a Registered Trademark of Compaq 

IBM is a Registered Trademark of International Business Machines 


C.lrclp 79 nn Rpnrfpr Sprvirp Cnrrl 
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PROMPT DELIVERY!!! | 

S SAME DAY SHIPPING (USUALLY) 

QUANTITY ONE PRICES SHOWN JUIV W, 1SW 


r DYNAMIC BAM 


SIMM 19 256Kk36 

80 ns $300.00 

SIMM. 

1Mk9 

70 ns 

200.00 

SIMM: w 

1MX9 

80 ns 

170.00 

SIMM' 

25&KX9 

60 ns 

75,00 

1Mbit 

IMxl 

100 ns 

13.75 

41256 

256KX1 

60 ns 

7*50 

41256 

256Kx1 

80 ns 

6.50 

41256 

256KXT 

100 ns 

4.75 

41256 

256Kx1 

120 ns 

4.25 

4464 

S4KX4 

120 ns 

5.00 

41264 n 

64Kx4 

120 ns 

11.95 


EPROM 


27C1000 

I2BKx8 

200 ns 

$22.00 

27512 

64KX0 

200 ns 

9.50 

27256 

32KxB 

150 ns 

7.25 

27128 

IfiKxB 

250 ns 

4.50 


STATIC RAM 


62256P10 

I 32KX0 

100 ns 

$21.50 

6264P-12 

8K*a 

120 ns 

5.95 

^6116aM2 

i 2KX8 120 ns 4.501 


I SAT DELIVERY 
I INCLUDED DN 
FEliEJt QfiDgfiS 


MssterCw^FSA V U^S CASH COO 
MICROPROCESSORS UNLIMITED. INC 

(918)267-4961 


24.0M S PHona Awe. 
BEGGS. OK. 74421 


ah^nctg, nia-urjj 1 -b^h. m tg-jl l{* n^nrj magnate 
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RS-232C/422A USERS: 
BI-DIRECTIONAL CONVERTER 
for EXTENDED USE 

Convert RS- 232 C to 
RS- 422 A and/or 
RS- 422 A to RS- 232 C 

only $ 49.96 

* * MODEL 422D0N 

Guaranteed satitfwbvn. ei-dirKtwfiBii. rirsl-quairty, verwtile 
convertEr. Ejctontfs cawe lengths up to 4,000 teed Bit rales up to 
9QK Bauff. (Two B 4 B RS422C0N CcnvertnrS Can Enformf your 
RS-232C umlNlity up Id 4.000 It.) 

Irumdn mj* DH25P cmwiw tit fl5ZJ3C w mduM f*m*n M!55 
carr*ctDf tor 1® *2gA; ru FundiABM Irar GUTEdWl 

Requires UV DC ar 100 ma. Oanonal powe* suiw/y available Ipr 
□niy $14,95, 

Order Direct from Manufacturer TODA Y and 54 VEf 

SAME-DAY SHIPMENT! MONEY-SACK GUARANTEE! 

Rwttl Ml FREE utatop lliltn« BABE LtCIflON ICS' 
curnpratiHtilin IIdb at BS-2BZC litoffjci ini! 


—l 

Ea: 


B all electronics. 

mtm MAHirrACTuAirKI CMftwv 

4002J Baker Road, R0. Box 1040 ■ Ottawa. IL 61350 

Phone: 315434-0846 
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TOSHIBA 

LAPTOPS! 


FACTORY - DIRECT PRICES 

Rock-Bottom prices and immediate 
availability on all Toshiba laptops and 
accessories. We are Toshiba's largest 
factory-direct dealer in all of California. 
AN orders ship in 24 hours! Printers, 
Lancards, both dedicated and non- 
dedicated modems, tape back-ups, 
battery packs, memory boards, etc. 
Just a few samples of options 
available. Call today for a complete list 
of ail options and most current pricing, 

TOTE-A-LAP 
1501 El Camino Real 
Belmont, CA 94002 
415-591-1671 


EZ-WRITER 


(E)EPROM Mu iti prog rammer™ 
DATA I/O 212* Performance 
For Only 


$ 995 . 



Supports 
(E)EPRGMs. 
upto40-plns. 

Stand-alone or Remote 7 
40-pin Micros Opt. 

SET/GANG 4(E) EPRO Ms Opt, 

Parallel part for Fast II p/ Down Load. 
256K bytes. expandabl e to 16 megabits. 

1-800-523-1565 

In Florida (407) 994-3520 
Fax: (407) 994-3615 
■ DATA K3 is a rajyerwi IrKtemart of DATA HO CorpnSbai 
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THE DXFHandlerc 

by IMACENlST 

TihtS global converter for AutoCAD 10 
DXF files ! 



ST 


ELIMINATE THE HOURS Oh PAINSTAKING LABOR 
INVOLVED IN IMPORTING AUTOCAD RELEASE ]fl 
DXF FILES INTO YOUR PRESENT CAD SOFTWARE! 

The "DXFHandkr" created to resol ve the mcompatihility 
of 3-D AutoCAD Eic-lr jhc ID DXF flits with jinur venitins 
of AutoCAD and other CAD packages tliul accept this nemnal 
tluCii imn^Ealion file CDFX) (brmaL. 

r*Hc AbwCAD ,3 ■ I nnslrml ijsikiTurk yf AumksA. Inc. 

CV CAD115 A CV Wnunul Designer are r*nniered rriitorBifii ol 
Cwiuw««viHii*rnwif tilt 


$ 79.95 


llMAGENdT 

SVSILMt. INC. 

200 Brevard Avenue Cocoa, Florida 32922 
(407) 632*4333 Fajt (407) 1532-7632 
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SG38G-2D COMPUTER - KIT SYSTEM.$1999 

< line! H0396-2D CPU 16ffiCI24 Mta ciock 
rates. 0 wail slates 

-1 MB SIMM RAM. ^Kpandafite to 8 MB on 
boar®, fate) 16 MB system. 

* 40 MB Hard tick and 12 M0 na(W *lw 
wft controller, 

- SuperEGA Card. AMI Blc& 

* Twa sdnal part and cne parallel pruler purl 

* 6 CKpan&fli’i slots. 

* Socket tar BOZBflBGGBnwetek 1167 

* 200 Watts power supply, case, and entranced H)( key hi-ybaard 
■ OSff, WINDOWS UNIX oxnpalite 

386^25 COMPUTER - KIT SYSTEM CALI FOR PRICE 

- Intel 80366.25 CPU «ilt 3? KB CACHE memory. 

* 20G5 MHc clock rSes. 

* 32 tri 4M&1BMB DRAM motfule on board. 

* B eijuXiSicwt slots. 

* VGA Legal SIDS. 05,2. WHO mm LtNFX compaliMe 

* 4(1 MB hard disk, 1.2 MB Hpppytaintrallei: 

* EGA/VGA card. 200 walls power supply case, pnlunonp 101 wyhoard 

* Sochel tor MffiMOMfflMbfi H6? 

OTHER PRODUCTS 

KD520fl SINGLE BOARD CONTROLLER 

j’olfi 8052 based s/ngleboafd contmitef with 10 bn 
S channel AD co/Motei 40 KB roemiq; 24 PlO 

EPROM WHITER CARD: ?jW77t2^2725&17S&lT51 

KUSTEM DATA SERVICES, INC. 

4 HUDSON COURT, CRAM BURY NJ 08512 

TEL: \m\ 799-2963 FAX: (609) 799-5416 


tm.w 


8051, 8096, 68HC11, 68008 
SINGLE BOARD COMPUTERS 



WB& 


We feature a series of single board 
computers for process control 
applications. Available as bare 
boards or assembled and tested, 
Optional EPROM resident System 
Monitors and BASIC interpreters are 
also available. 

ALLEN SYSTEMS 
2346 Brandon Road 
Columbus, Ohio 43221 
614-486-7122 



OVER STOCK!! 


High Density Dynamic 



SIM/SIP Modules 



Price List 


DRAM SIM/S1P—Standard—Modules 

Package 

Organization Unit Price 

Apple 

(1 Mega Bit (DIP) * 8) $155 

Apple 

(1 Mega Bit (DIP) x 8} 

158 

IBM 

(1 Mega Bit (SOJ) x 8) 

160 

IBM 

(1 Mega Bit (SOJ) x S) 

16U 

IBM 

(1 Mega Bit (SOJ) x 9) 

160 

IBM 

(1 Mega Bit (SOJ) x 9) 

175 

IBM 

(1 Mega Bit (SOJ x 18) 

305 

IBM 

(1 Mega Bit (SOJ) x 8) 

163 

IBM 

(1 Mega Bit (SOJ) x 8) 

168 

IBM 

(i Mega Bit (SOJ) x 9) 

179 

IBM 

(1 Mega Bit (SOJ) x 9) 

183 

IBM 

(1 Mega Bit (SOJ) x 18) 

310 


TermoTrol Corp. 



Subject to prior sale. 


Call 1-600-345-4184 or 213-264-3242 

order by phone MC Visa Arne* or C,0,D> 


Two Year Warranty 
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UNIVERSAL 

PROGRAMMER 


E{E)FROM, 
PAL.EFLD. 
fiAJ^PEELFFL 
HIPOLAR, 
8748/51 SERIES. 
@twt) TTL/CMDS 
anil D/S RAM. 



$ 545 CampJeic. iuj.wiiy;i 

programs E(EJPROMs upte ZMHiLs and IB Bit wide. 

UpBJe- and 32Bil- WORD SPLIT & 4-GANG *da^Of, 
fw^rams PALs (ZZV1D) horn AMD,MMUI H NS^AMSUNC. 
eupperli PALASM^CUPL/ABELORCAD JEDEC Rica. 
Ufsporls VERIFICATION rising TEST VECTORs. 
progiaitL-v C.ALs i FFLs from LATTLCEtSGShNS^IGNETICS, 
SHppCfti RALs in GAL devices, 

programs EPl-D^ IfHjm INTEL, ALTERA, ATMELCYPRESS. 
prognrrw PEFJU frutn ICT.H YUNDAI,GOU LD(153,273). 
program*. BIPOLAR PROMs. 

progrvm SINGLECHIFs S74S,S751,B7C51 SERIES mduding 
87C45U7C75lJ37mX/Y/Vj63705\ f with idaplnn. 
lesla 1 Cs, (TTLCMOS) A MF-MORYl 1MB) 

wilh USER DERNABLE TEST PATTERN GENERATION. 
H>gb-Speed,FaraUcL I nierface A S/W Upyadablc for New Paris. 


XELTEK i-SOO-5414975 (Ton Free Order) 

473 SAPENA CT #26 TEL, (408) 727^)5 
SANTA CLARA, FAX: (4118) 727-65% 

CA 95054 COD.VISA.MCAMEX 
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BEST BUYS FOR 14 YEARS! 



Jade computer 


Turbo-88 


Monitor Optional 


$ 498 

—A PROVEN BEST SELLER— 

, 0088 microprocessor run- • 150 watt power supply 

ning at 10 MHz or 4.77 MHz • 8067 socket 

. 64QKB * Front P 3 ™ 1 dlSplay ^. 

. 5.25* 360KB RAM Drive • 101 Key enhanced keyboard | 
. Dual diskette drive controller • Serial RS-232C port 
. Parallel pnnter port • Came Port 

. Eight XT expansion slots • Clcok/Calendar 

Monitor & Hard Drive Options 

Floppy I 20 I 30 
Only | Megabyte | Megabyte 

Complete Monographics System 

*798 1 $ 848 




Monitor Optional 


PRO-286 

12 MHz 

$ 798i 

20 MHz 

*998 


JADE COMPUTER 

Super-386 

20 MHz 

?15781 

25 MHz 

1878 


—286 POWERHOUSE— 

• 00286 processor running at • 80287 socket 

12 MHz or 20 MHz . aSScSSr 

,' ^Tu State • 'OI Keyeohancrt keyboarol 

h° 4 MB - 200 " 

ui/n 1 44 MB dr,ve • Nort °n SI. 13.7/20 3 

• Hard/Floppy controller 

| • Six 16-Bit & TWo 8 Bit 
expansion slots 


• Landmark 16/25.9 

• One Year Warranty 


$648 

Complete Color System 

$748 | $898 | $948 

Complete VGA System 

$998 I $1148 | $1198 

wmmmM 


Monitor & Hard Drive Options (12 MHz) 
Floppy I 40 I 80 
Only | Megabyte | Megabyte 

Complete Monographics System 

*928 | $1278 | $14981 

Complete VGA System 

$ 1298 I $1648 I $1898 


EPSON 

LX-810.$188 

FX-850 .Call 

FX-1050 .Call 

LjQ-510.$328 

LQ-850 .Call 

LQ-950 .Call 

LQ-1050 .Call 

LQ-2550 .x.Call 





Monitor Optional 


25 MHz Cache 

*2498 

—FIRE BREATHING 386— 

. 80386 processor running at . Full size case 
20 MHz or 2S MHz -One 32-Bit. Five 16-Bit 

. 1 MB RAM expands to 6 MB Two BBit slots 
384K Shadow RAM • 101 key enhanced keyboard 

1 2 MB or 1.44 MB dnve . 200 watt power supply 
1:1 Interleave Hard Disk . Clock/Calendar 
/Floppy Disk controller • Norton SI. a/3t_6/3T6 
00387 socket • Landmark 25.5/32.6/43.5 

Monitor & Hard Drive Options (20 MHz) H 

F Only y | Megabyte | Megabyte 

Complete Monographics System 

$16981 $2958 |$2298 

Complete VGA System 

$19981 $2398 |$2678| 

For 2S MHZ add'298 2S MHz Cache addJ896__ 








Panasonic 


KX-1180. 

KX-1191. 

KX-1124. 


00 CO 00 


Km; 


99 




*688 


Plotter 

Ust Price 
*1796 

Roland DXY-980 

8 PEN 230 mm/SEC 
.05mm Resolution 
HPGL Compatible 
Electrostatic Hold Down 
Parallel and Serial Input 
Digitizing Capacity 

-V!' !'•/' :'T 



Surge Protector 

SL Waber 6 outlet.$18 

Isobar 4 outlet. s 48 

Isobar 8 outlet.$68 

Isobar modem protector.$24 

Tripplite Line Stabilizer 

600 Watt Line Conditioner.$98 

1200 Watt Line Conditioner.$158 

1800 Watt Line Conditioner.$188 

Tripplite Battery Back-up 

450 Watt UPS.$398 

750 Watt UPS.$498 

1200 Watt UPS.$698 

Intel 

8087.$88 80287-12....$278 

8087-2 .$118 80387-SX ... .$318 

8087-1.$158 80387-16....$348 

80287.$128 80387-20....$388 

80287-8_$ 198 80387-25 .... $488 

80287-10... $228 80387-33 .... $598 

I IT Coprocessors In Stock_Call 


Modems 

1200 internal w/software.$48 

2400 internal w/software.$88 

1200 baud external.$88 

2400 baud external.$148 

2400 PS/2 internal.$198 

Intel 24008 for PS/2.$278 


Mouse 

Opto Mechanical 
With Software 


*29 


Logitech 

LogiMouse Senal.$68 

LogiMouse Hi-Rez.Bus.$88 

LogiMouse Hi-Rez Serial.$98 

Scanner 

Complete Hand Scanner.$98 

LogiTech Scan Man.248 

Diamond Rower HS-3000 Plus ... $228 


CaBfomia 

Torrance. Costa Mesa. Woodland Hills 
Kearny Mesa, Sunnyvale 

Texas 

Addisoa Houston 

Georgia Arizona 

Smyrna Phoenix 
Not all items in stock at 
our nine retail locations. 


JADE COMPUTER 

4901 W. Rosecrans Ave. Box 5046 Hawthorne, California 90251-5046 213-973-7707 

Continental U.SA 1-800-421-5500 Inside California 1-800-262-1710 


MMC 


We accept checks, credit card or purchase 
orders from qualified firms and institutions. 
No surcharge on credit card orders. CA. t TX. 
GA. & AZ. residents add sales tax. Prices and 


availability subject to change without notice. 
Shipping and handling charges via UPS 
ground 50C/lb. UPS air $1.00/lb. Minimum 
charge s 4.00. Fax machine 1-213-675-2522 
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3Va INCH 1 A MB 
DISKS FOR ONLY 
ONE DOLLAR! 


New Invention Makes It Possible! 

Do you use the new, high capacity, 3 Y 2 inch disks? If so, you have paid four, five, even six dollars 
per disk! Byte for byte, that is as much as SIX TIMES the old’ 360K floppies. Now you can convert 
all your programs, data, and files to the new format. WITHOUT PAYING THESE PRICES! 

HOW IS THIS POSSIBLE? Have you ever tried to format a regular, ‘low density’ 3 Y 2 inch disk 
to 1.44 MB? Of course you have! It doesn’t work! The computer gives an invalid media error. Our 
company was putting in a large network of IBM Clones. We have grown from a small company 
to a million-dollar corporation in two short years, and we didn’t do it by wasting money. So, of 
course, we tried to use the cheap, 720K disks. Total failure. 

ENTER OUR CRACKPOT ENGINEER. Our Crackpot Engineer wondered what was the 
difference between the disks. He tore them apart, analyzed the media. He found NO DIFFERENCE 
WHATSOEVER! Yet. they would not format. Why? Then he started examining the plastic housing. 
And he found the difference. It is NOT in the media, IT IS IN THE PLASTIC CASE! 

TOTAL FAILURE! Our Crackpot Engineer (among other things, he invented the Electronic Flea 
Collar) sent a brand-new 720K disk to our machine shop, and asked them to modify it. They did... 
and the DISK IMMEDIATELY FORMATTED! But. within 10 minutes of use. it totally failed. It lost data 
all over the place. Back to the drawing board. The disk was dis-assembled and examined. It 
was found that, in performing the conversion, a microscopic piece of plastic had entered the 
housing, and totally ruined the disk. It was obvious that, if the conversion could be done reliably, 
it required extreme precision. 

ENTER OUR OTHER CRACKPOT ENGINEER. Our president is a mechanical engineer. One 
of the best in the country While a research scientist at Colorado School of Mines, he completely 
revolutionized the field of water jet drilling. He tackled the problem. Finally he came up with 
a solution - a precision tool which could perform the modification EVERY TIME and leave no plastic 
particles which would damage the disk! 

MONTHS OF TESTING. We then commenced on a testing program We modified and formatted 
thousands of disks, and tested them for data integrity. Out of one thousand disks, one would not 
format, two had one bad track. NOT ONE LOST ANY DATA! We then put a disk on a computer 
with a bat file which copied data to a disk, read and checked every byte, then copied the data 
back to the disk. The program ran 24 hours a day. for TWO SOLID WEEKS without even one error! 
We were finally convinced that the procedure was reliable enough for a product. 

OUR OFFER. Here is our irresistible offer. Purchase our DoubleDisk Converter for the price of 
$39.95. If you are not COMPLETELY SATISFIED, return the DoubleDisk. You will receive a FULL REFUND! 
What is more, if a disk ever does not convert properly, send us the disk, and we will send you 
a 1.44MB disk from a major manufacturer in exchange! 

YOU CAN’T LOSE! You will save MORE THAN THE PURCHASE PRICE IN CONVERTING ONLY YOUR 
FIRST TEN DISKS! from that point on, it is all profit. After converting only 100 disks, and after deducting 
the cost of the DoubleDisk. you will have saved AT LEAST $425.00! Quite a return for an investment 
of only $39.95! 

CREDIT CARDS AND CHECKS ACCEPTED! Purchasing our DoubleDisk is easy! Simply call 
our 800 number. We accept all major credit cards. Or, return the coupon below, and we will 
ship you one immediately. We Will gladly accept your persona! check. 

24 HOURS ORDER TOLL FREE - 1-800-537-4226 7 DAYS 

(In Colorado call 303-872-8945) 

YES! I want to try your DoubleDisk on your UNCONDITIONAL MONEY BACK GUARANTEE! I enclose 
only $39.95 plus $3.50 Shipping and Handling (California residents add $2.40 Sales Tax) for each 
DoubleDisk Converter. If I am not COMPLETELY SATISFIED, I will return the DoubleDisk for a FULL 
REFUND! If any disk ever fails to convert, I will send it to you and you will IMMEDIATELY send me 
a 1.44MB Disk in exchange! 

Name_Address_ 

City _State_Zip_Telephone_ 

Send To. Biological Engineering, Inc., DoubleDisk Offer 
2674 Main Street, Ventura. CA 93003 Phone 80^644-1797 
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5.25” DS/HD12 MB .... DK» BLUE - 69$ 

ISCI^P m LOTS OF too WITH TWEE SLEEVES 1 IMS 

125” DS/HD 1.2 MB. ^ k «, - BLACK 

Lo ts of 100 - m ... Lots of 50 - 59 $ 

125" DS/DD 360K t Sleeves & Tabs 

Lo ts of LOOP - 21$..Lots of 200 - 25 C 

3.5" DS/DD 720K (1MB) 55% Clip. Level 

L OIS of 100 - m .Lois of 50 - B5 C 

3.5" DS/DD 720K (1MB) 70% Clip. Level 

L ois of 500 - 850_Lots of 25 - 99 0 

3.5" DS/HIgh Density 1.44MB (2MB) 

Lots Of 100 - $2.50_Lob of 25 - $3.00 

AMBRsCM QRSUP 

800-288-8025 

±2X32 Sherman Way 
N. Hollywood CA 91GOS • VlSA MC 
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Modular 
I/O board 


Single-slot Qua Tech PXB-721 
for PC -AT has 72 digital I/O 
lines. Connect three choices of 
data acquisition modules. 
Supports Lab tech Notebook™ 

For order info T call: 

1 - 800-5534170 


nQUA TECH 


QUA TECH, INC 
478 E Exchange Street 
Akron, QH 44304 

Labtech Notebook is a trademark 
of Laboratories Technologies Corp. 
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E/EPROM & MICRO 
PROGRAMMER 


$895 


I EP-1140 includes; software, cable, user's 
manual, 2 free software update coupons, 
toll-free technical support, one-year warran¬ 
ty & o unconditional 30-day money bock 
qua ran lee 

I Programs 24-, 28-, 32-& 40-pin E/EPROMs 
I Supports 8/4X & 875X series 

microcontrollers 

I Connects to a standard parallel part 
I 32-pin model, EP4I32, available for $695 

The Engineer’s Programmer™ 


CALL TODAY 800-225-2102 


T3TJ rLXT_n_TLJ 
13l MICROSYSTEMS 

1 06 B 1 Haddington, » 1 90, Houston, TX 77043 
713/461 -9430 FAX 713/461 7413 


SIMMS 

1 MB X 9 - 80/100NS 
256K X 9 - 80/100NS 
1Mbit, 41256,4164.41464 

Get The Memory You Need 
At The Price You've Waited For. 

FAST SERVICE 
LOWEST PRICES IN USA 


914 * 565-7080 


VISA C*O.D. M/C 

VOLUME DISCOUNTS AVAILABLE 
CALL TODAY FOR LOW PRICE QUOTE 


DELTA COMPUTING TECH. CORP. 

292 North Plank Rd Via L Landuecl No 26 
Newburgh NY 12550 50138 Florence Italy 

PH# 914-565-7080 PH# 39 55 670 D45 

FAX 914-565-7082 FAX 38 55 666 942 


I 


UPGRADE YOUR 
386 TODAY!! 


Circle 94 on Reader Sendee Card 


2 parallel, 

2 serial, 1 board 


Qua Tech DSDP-402 for FC-AT 
has two parallel ports, and two 
serial ports for any combination 
of RS-232, 422, and 485 com¬ 
munication, All ports address 
selectable. Interrupts sharable 
and selectable. 

For order info, call: 

1 - 800 - 553-1170 

t^uwAMn 

QUA TECH, INC 
470 El Exchange Street 
Ak run, OH 44304 
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♦ Voice Mail 
System 

♦ Call 


MULTI-LINE 


♦ Telemarketing 

♦ Order 
Processing 

♦ Call 

Distribution 

...... • Programmers 

VOICE MAIL Tool Kit 

9K Complete Systems 

ZZ BIGN'^UTR $295 

Starting at .... p LUS 6 S/H 

■■ (415)652-9600 



TALKING TECHNOLOGY INC.! 

43KJPIEDMONTAVE., OAKLAND, CA 94611 1 
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* FREE! FLIPNFILE 
FORMATTED DISKS AT 
UNFORMATTED PRICES'! 


DS DO Lamiled Ouaiuity While SLrppIies Lasl!’ D3- H D 

579*.. . 5.25" 3M Diskettes 10/Box... *11.29 
11.39* . 3.50" 3M Diskettes i0/Box... *26.49 
17.99 .... 8.00" 3M Diskettes 10/Box.... 19.99 

DC-2000 . 14.49 DC 

DC-300XLP ., . 18.49 DC-61 

3M Compac Tape” 1/2" DEC TK-50 Tape-min 10... 25.95 

IBM 3490 Tape Cartridge-mill 30.5.85 

3M Mag. Tape with seal 2400' min 10.12.70 


r'SS 



BASF 


Quantity Discounts Available DS HD 

, * 5 25 J ' BASF Diskettes 10/Box,.. 7.89 
.. 3 50' BASF Diskettes 10/Bex... 23.99 

BASF 5.25” DS-PD NHogM 
* ■ will) Tyvek steeves, labels 3rW/P 

.. BASF Branded 5.25" 15/2D/48TPI Diskettes 


BASF Mag Tape 2m , 


10.50 


5.25" DS/DD 5.25” DS/HD 

5.79 11.39 


5.25" DS/DD 5.25" DS/HD 3.50" DS/DD 

.32* .72* .79 

*5.25'“ CoIm add H for Tyvek sleeves & labels 


No-Logo Bulk Diskettes 


5 25" DS/DD 525 'DS/HD 3.505/00 3.50" DS/HD 

.27* .55* .77 1.95 

*Bulk di-sketies include sleeves, labels and w/p tabs 


TERMS: Nd surcharge cn VISA, Mastercard or AMEX. COD only arkf 
£3 DO P'0':. accepleC frcRi retcgnijed mstiluhDns on NtlI 30 Bank drah. 
T/T or L/C acceptable Shipping; S^tOO or fewer disks Reduced 
shipping changes on large quantities Price quoted lor case [100 disks) 
quasi til ias less than a case add 5% (M in order I as 00 Min. order on PO's 
1150.00 J 


Toll Free Order Line: 

1 - 800 - 523-9681 

TLX-9102404712 


Information Line: 

1 - 801 - 255-0080 

FAX-801-572-3327 


n 

Verbatim DataLifePlus 

Teffori fPrefarmatied 

DS-DD 


DS-HD 

5.79. 

... 5.25” DataLifePlus 10/8ox_ 

11.29 

11.29. 

,,. 3.50" DataLife Plus 10/Box ... 

26.49 

649 

Verbatim DataLife Cetor Disks 5.25" 


* ■ 2S/2D 10/Box 


DYSAN PRECISION 

DSOD 


DSHD 

6.75. 

.5.25” DS/DD 10/Box. 

3.39 

10.50. 

.5,25” DS/HD ID/Box. 

6.39 

11.89. 

. 3 50” DS/DD 10/Box. 

9.49 

28.65. 

.3.50” DS/HD 10/Box. 

23.49 

MAXELL Audiefcassette 


3.50" DS/DD 3.50“ DS/HD 

11.59 26.99 


3M HIGHLAND 


5 -™ D 3M Highland Diskettes 

3.69 . 10 /Box. 6.79 

3.50“ DS/DD 3.50" DS/HD 

9.29 . * ♦ Brand Name ID/Box.. .... 22.49 


KAO Color Diskettes 


150” DS/HD 
2MB Box/10 

23.49 


n DISKCOTECH 

DISKCO TECHNOLOGIES, INC. 

213 Collage Avenue 

P.O. Boh 1339 Sandy, Utah 84091 
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VOICE MASTER KEY® 

VOICE RECOGNITION 
SYSTEM 

FOR PC/COMPATIBLES & 
TANDY 1000 SERIES 

A FULL FEATURED VOICE I/O SYSTEM 


GIVE A MEW DIMENSION TO PERSONAL COMPUT¬ 
ING. . The amazing VoiM Master Kay System adds 
voice recognition to just about any program or 
application. Voice command up to 256 keyboard macros 
from within CAD, desktop publishing, word process¬ 
ing, spread sheet, or game programs. Fully TSR and 
occupies less than MK. Instant response time and high 
recognition accuracy. Voice recognition tool-box utili¬ 
ties are Included. A genuine productivity enhancer! 

SPEECH RECORDING SOFTWARE.. .Digitally record 
your own speech, sound, or music to put into your own 
software programs. Software provides sampling rate 
variations, graphics-based editing, and data compres¬ 
sion utilities. Create software sound files you can add 
to macros for voice recognition verification response. A 
complete, superior speech and sound development tnol. 

SOFTWARE CONVERSION CODES. The Voice 
Master Key System operates a growing list of third 
party talking software titles using synthesized phone¬ 
tics (texMo-speech) or digitized PCM, AD PCM. and 
CVS DM encoded sound files. Voice Master Key System 
does it all! 



EVERYTHING INCLUDED. Voice Master Key 
System consists of a plug in card, durable lightweight 
microphone headset, software, and manual Card fits 
any available slot. Externa! ports consist of mtc inputs 
and volume controlled output sockets. High quality 
throughout, easy and fun to use. 

ONLY $149.95 COMPLETE 

O NLY $89.95 FOR TANDY 1000 Sl/TL MOOE LS- 
S0FTWARE PACKAGE ONLY. 

Requires Tandy Brand Electret microphone 

ORDER HOTLINE: (503) 342-1271 

Monday-Friday. 8AM to 5PM Pacific Time 

Visa/MasterCard, company checks, money orders, 
CODs (with prior approval) accepted. Personal checks 
subject to 3 week shipping delay. Specify computer 
type and disk format (3 Vi r or 5V*") when ordering. 
Add $5 shipping charge for delivery in USA and 
Canada. Foreign inquiries contact Covox for C & F 
quotes. 30 DAY MONEY BACK GUARANTEE IF NOT 
COMPLETELY SATISFIED. ONE YEAR WARRANTY 
ON HARDWARE, 


CALL OR WRITE FOR FREE PRODUCT CATALOG 




COVOX INC. 675-D Conger St. 
Eugene, Oregon 97402 U.S.A. 
TEL; 503-342-1271 • FAX 503-342-1283 


378 BYTE* SEPTEMBER 1989 


VIDEO FRAME GRABBERS 



HRT 256-4 256 x 256 x 4 495 

HRT 256-0 256 x 256 x 8 795 

HRT 512-8 512 x 512 x 8 995 

HRT 512 24 512 X 512 X 24 1995 

- IBM PC mm COMPATIBLE 
DIGITALIZE IN HEAL TIME 

- COMPOSITE VIDEO IN 

- 24 BIT RGB OUT except model HFTT 2564 

16 level gray scale cut 

- SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES 

- FREE SOFTWARE UPGRADES TO REGISTERED OWNERS 

- FULL CREDIT ON UPGRADE PURCHASE IN FIRST YEAR 
RETURN OLD BOARD AND JUST PAY DIFFERENCE 


HRT 


HIGH RES TECHNOLOGIES 
P.O. BOX 76 
LEWISTON, N.Y. 14092 


PHONE 416-497-6493 FAX 41649719BB 
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ALL NEW !!! 

9 TRACK TAPE SUBSYSTEM 
for IBM PC/AT/386 

complete for only 

$2,595,00 
1 YEAR WARRANTY 



* IBM/ANSI compatible m 800^1600/3200 bpi 

* Controller, cables and software Included 

* Interfaces for PS/2*. Xenix* and DEC* 

* SCSI*, AT or MCA* Bus I/O at 25/50/100 Ipa 

* HJtttWPl 

AKSystems Inc 

20741 Marllla St. Chatsworth CA 91311 
TELB18/709-8100 FAX; 818/407-5BS9 
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SAFEWARE® Insurance provides full 
replacement of hardware, media and 
purchased software As little as £39/yt covers: 

* Fire • Theft * Power Surges 
* Earthquake * Water Damage • Auto Accident 


For information or immediate coverage call: 

1 - 800 - 848-3469 

In Ohio call 1-614 262-0559 



SAFE WARE, The insurance Agency' Inc 
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Terminal Emulation 

TEK 4105/4010 

* Tektronix 4105 

* Tektronix 4010/4014 _ 

* mm vr 102 to 

* Picture files 4 

* VGA and EGA support 

* High resolution hardcopy 

VT220 

* V722Q VT103 emulation 

* File transfer 

* 132 column modes 

* Color support 
- Hot key 

• m Diversified Computer Systems, Inc. 

3775 frt$ SutlQ IB 

Bouldot. COS0301 (303) 447-9251 
FAX 303^471406 

fcrcterrwfcs mnz VT220 • 0£C. fettreru* feAfwircs (Inc 
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a complete 80386 
system for only 


$1995 

CD- 1 meg ram 
id 40 meg. hard drive 
cd TTL mono, monitor 
cd Parallel & Serial Ports 
id Expand to 16 meg. 
co- 1 year warranty 
cd 30 day moneyback 

Call for other systems and conflgur- 
alions at similar savings. _ 

Scioto Computers 
1 - 800 - 283-8616 
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toll-free 1-800-FONE-ACP • 1-800-366-3227 


LOW COST TBM/CDMP BOARDS 

ACP Advanced Cards IBM 
AC P Mono or Color w/print port 49. 

ACP FGA/350 129. 

ACP Super£GA/430 . 159. 

ACP VGA/480 . 159. 

ACP VGA/256, 256K. 179. 

ACP SuperVGA, 16 hit. 249. 

DFI Mulb l/O^s.p.g.clk/XT 109. 

AGP Slx-Pak cqm[wTit>lf>/XT.OK 09, 
AGP ?ae AcceBsratofjWT 199. 

AGP Multi I/O ^floppy contr./XT 59, 
Dual Floppy entrllrl 44MbAT/XT 69. 
AGP Serial I/O cand/XT. 29. 

AGP Parallel I/O card/XT&Al .. 29. 

AGP Serial I/O tard/AT. 39. 

AGP Game adapter port/XT&AT 29. 
ACP EPROM pragram;mer/fports179- 
AGP 576K Card, 0K/XT 59- 

ACP AT Prototype card . .. 25- 

DFI 3.0Mb Multi 1/0/1 DMtWAT 129. 

DFI 2000 ZMtVAT .119. 

DFI SuperMuftl I/O w/floppy/AT 69. 
OF I MagaNf 2M b usesiMb dRAM 99. 


FasfwrrteVGA, 16-bil.. 
VramVGA._. 


DFI flambank 2/PS2 50.60 149. 

No Sldl GlocMBM .45. 

MOTHERBOARDS 

XT Turbo wr/BfQS/BMHr.89. 

XT Turbo w/BFDS/IOMHz.99. 

AT 286 w/BIQ5/1DMHz TBB. 

AT 28S w/BfOS/'T2 MHz 249. 

AT 206 WfllQS/1 ZMHtfBaby 259. 

Mylex MI3SB’20,0k to8Mb.ATl149, 
AT 386 w/BIOS/20MHa/Baby 1049. 
AT 386 W/BlGS/25 MHz/Baby. 1299. 


INPUT DEVICES*MIC£ =:::: 

Advanced PC Keyboards 

51 BO B4key XT/ATswilcbable ... 49 
5161 IQIkcyXT/ATswitchjbte . 56. 

KEYTRONICS 

KB5151 Deluxe IBM w/99keysl39. 
KB101101tay/AT .110. 
M6101 101 key/XT.AT.PS2 . 79. 

LOGITECH 

Bus Mouse PC/XT/AT NEW! 99, 
Serial Mouse PC/XT/AT NEW* 109. 

Serial Mouse PS/2 NEW* . B9. 

MICROSOFT 

Bus Mouse w/FC Paintbrush .. 99. 
Serial Mouse w/PC Paintbrush ..99- 
Serial PS/2 w/PC Paintbrush 99. 
MSC Technologies 
PC Mouse serial PC/XT/AT . 96. 

PS/2 Mouse serial 96. 

PC Mouse bus PC/XT/AT 

CfffPS * SIMM MODULES 


1/tHDfiAFHfCS’PC BOARDS 

AST Research 

Xlarmer/28&. 512K. 10MHz. 575. 

Advantage 2/306. OK, PS/2 398. 
Advantages. 512K, PS/2 ,458. 
Advantage AT. 12BK._....27ft. 


Laptops 
for less. 



Editor's 

Choice 


Why 
ACP 

more... TOSHIBA 

• Pricing - Service * Availability 
ACP won’t be undersold for Toshiba 
laptops <£ printers. 


Ranipage/2-286.512K Mod50fl0 599. 
Rampage Plus/MC/512K.FS/2 499. 
Rampage Plu42SB/512K .AT 419. 

AST Sixpakplu:, 64K.139. 

AST Hotshot 236 accelterator 324. 

ATI Technologies 

EGA Wonder 0Q[f 199. 

VIP VGA... 279. 

VGA Wonder (1024 x?6&} 256K 315. 
AT12400etc jnt Mortem 179. 

GENOA 

Super EG AM- Res Plus . .219. 

Super VGA/Hi-Res..389. 

Super VGA/25BK. 289. 

Superspectrum mono/CGA ... 95. 

PARADISE 

Auloswitch EGA 480 /Hi-Res . 169. 

VGA Pliis/B00X6QQ.209. 

VGA Plus IG'ShOXBOO 269. 

VGA Prolassional/800X600 .369. 

HERCULES 

Hercules VGA . ibs 

Color Card. . 135. 


INTEL 

inboard386PG to/16M Hi. 1M h 699. 
liiboard336/ATto3B6/16MHz 1168. 
Above Board 2 Plus wjSI 2K.PS 49S. 

AhoveBoarrt Plus w/512K.307. 

AhowBuard Plus I/O W/512K .467, 
ORCHID Technology 
Designer 900 9-Oil, VGA Card. 259. 
PnoDesigner VGA 16-bit/256K 319. 
PraOesigtierPlusVGA 16/512K .419. 

RAMQUEST llz, Mud 5Q/&D.219. 

QUADRAM Sale! 

Micmfazerl I buffer w/G4 K . 269. 

Quadspnnl XT accelleratur.79, 

Liberty EMS XT card, QK sale! 79. 
Silver Quad board Sixpak comp . 79. 
VIDEO 7 

VEGA Deiuxe EGA 199, 

VegaVGA, 490 .249, 


00207-8 225.: 1 f 0OC207/20.378. 

BPinsKDmvES 

SONY 

3'/I'Micro Floppy 1.44Mb 105 

TEAC 

B5BV 360K Floppy/P&'XT/AT , 77, 
TOSHIBA AMERICA 
FDD44033'/a’ 720K w/kit 79. 
3'k 4 1 44Mb w/kit 
ND04D 360K Floppy black bezel 79 
NDQ4E-G36DK Floppy biege... 79 

ND0BQE-G 1.2Mb AT biege._89 

ADVANCED 

5'/<'360 K Floppy-black bezel . 75. 
5V*'1.2M h Floppy- black bez^ 1. 89, 

3 + /f 1 44Mh Floppy w/kit .62, 

3Vz J 720K Floppy w/kit.59. 

External Floppy Drives 
SVi'GMX tar PS/2 188. 

5'/*‘i 2Mb for PS/2 219. 

5'/*' 360K for Laptop._.. 186, 

1.44 Mb Universal Drive 

mrn mm 

IOMEGA Drives 

Bernoulli 2QMh PS/2.B99. 

Bernoulli 44Mb infernal 5 1 /*'. 1099. 
Bernoulli Duai44WbflXt 5Vi*. 2299. 
Bernoulli 20Mh internal 67* 1399. 
Bernoulli Qua 120Mb ext 57 j\ 1799. 
Trl-pak MMb cartrWge,51/4‘ 189. 
T rj-pak 2DM l b cartridge, 8’ 255. 

PC2/50 Adapler card.149. 

PC3B/50 Adapter card . 

fofl&EHSK DRIVES 

Advanced Drive Card 

ACP 20Mb DriveCard . 

ACP 30Mb DriveCard. 


the 

Complete 

PC 

Half Page 
Scanner 



Scans a 4" width with 200dpi resolution, 
includes the powerful SmartScan editing 
software and ifs now available from ACF 
for under $200. 


256K 1 20ns .. 7. 256K1 BOns... 8, 
TMb 120ns .20, tMb IflOns ..21 
tMbS0n& .23. 1Mb 70ns .25. 
256x9 12Dn& 79- 256x9 00ns . 99. 
256x9 100ns 69, 64K#1 2. 

1 Mbx9 SIMM Module 120ns 225. 
1 Mbx9 SIMM Module 100ns 245, 
1Mbx9SFMM Module 80ns 265. 

ACP has a (nil line of CHIPS W 

COPROCESSOR CHIPS 
*INTEL 

B037 ...97.00287-10 266- 

BQ07-1 196- 00367 t& 395. 

8007-2. 142.00387-20 475. 

80287-6 155.00387-Sit 395, 

Wietek call III SOC2B7/1U 2BB. 


MICROPOLIS 

1855vM45Mb.ESDU : R.20ms 1149. 
1335770Mb MFM. FH.29m5.. 589, 
MAXTOR 

XT l0S5 r 70Mb.m.MfM^7mi 799. 
XTl14an20Mb.MFM.27ms.. 1495. 

XT 430OE/33OMb,ESDI.. 2549. 

MINISCRIBE 

Miniscribe 8425. 21Mb. . .229. 

Mmiseri&e 3053, 44Mb , 449. 

Mimscribe 3085. 70Mb.619- 

Minrscnbe S430. 30Mb . 249. 
M fn (Sen be S4SO. 42Mb. 299. 

Mmistnbe 313QE. 120Mb. 979. 

PLUS Development 
P1U520 Hardca/d, 20Mb.49ms.529. 
Plus40 Hardcard, 40Mb,39ms. 669. 

Passport 20, _. 429. 

SEA GATE 

20Mb ST225{65ms) MH, MFM 229. 
30Mh.ST?30R(6&ms)RLL,HH 249- 

wmsmuwm) mfm.mh 357. 

4C5Mh.ST?Sl-mernsj MFM.HH 399. 
6GMbST277Rr40mst RLL.HH 469. 
4OMh5T4O53(20msl MFM.FH 519. 
aOMb.Sl4O9e<20mS) MFM.FH 569. 
ZOMbGT 125.3.5'(4Dms} MFM. 259. 
3DMbST13B 3.5 J (40ms)MFM 279. 
WESTERN DIGITAL 
Rtelrri PS34J PS/2 model 30 369- 

RiecardSO.. 398, 

1006V-MM 1 16bH MFM fl 129. 
1003V-SR1 RLL31 129. 

1006V-MM2 F/H MFM T1 134. 
1002-27X 8Wt RUUXT . 79. 

WX1 Controller MFM/XT. 69. 

WD2B6-W0M20, AT/2B8 MB . call. 


HT*PE 


HACKUPA/IDE0 


349. 


ALPHAMICRO 

VCR VldtPlrax 
laps backup card 
VCR Videotex 
tape backup PS/2 

IRWIN 

2020 20Mb backup^internal) .325. 
2040 20Mb backup( internal 425. 
445A 40Mb backup(estemal | 499. 
ARCHIVE 

XL5540 40Mb intemal/AT .. .359, 
XL&54D0 40Mb utemal/AT 499. 


PRINTERS*LASERS 


call. L0650 569, 

189. LQ1050 call. 

.349, L. 0950 -.call 

449, LG2&50 call. 

r Products 


1524/1124 . ,.„ 

Paeascnic 4450 Laser 


STAjR 

NX TQ00. SOCOl, Spin 199. 

NX TOGO. Rainbow. 30 col.. .269, 
NX 2400, 30 eri. 24 pm... 299, 

TOSHIBA 

P321SL 24pin, 215cps 
P341SL, 24pm, 21&cps 

P351SX . 

txpresswriter 301/31 
Tnshiba PageUser 12. 

High volume laser printer 


969 
389,' 409 


2499 


MOOEWIS*COMMUNlCAtlOlf£ 

Advanced MODEMS 

iZOObaudw/suftwarefint) 49 
1200baud w/softwarefexf) .. . 87 
24D0baud w/&ufhwarc(in1) 96 
24D0haud w/sQftware(exf) 139. 
COMPLETE PC 
CFAX 4800 PC fax hoard . 267. 

CFAX 9500 PC fax board 437. 
Hand Scan 400 

200,300.400dpi resolution 178. 

FullPage ScartnE^ . 548. 

Complete Answering Machine 227. 
HAYES 

12M/24GD {internal) .. 298-439. 
Smart modem 2400 (external] 429. 
Personal Mpdem24O0 108, 
/W7FL 

Connection Coprocessor 699- 
□ptionai 240Obaucf Modem 219, 
?400B ModamZ. 5OZ.6O.7O.0. 319. 
24000 Classic Mod* m2. .. 269, 

WGEHT 

PbCkel MODEM 1200. tala! 79, 

PRACTICAL PERIPHERALS 

1200/2400 i internal).64/149. 

1200/2400 fextEmaf).Tft/176 

PROMETHEUS 

2400G (external). . IS®. 

12008/24005 (internal]. 79/149- 


MOKHGRS-TEflMINALS 


CITIZEN 

120D_149. 180D.179. 

MSP500 369. MSP550.... 519. 

DICONICSKODAK 

15QPIUS/3D0P.349/449. 

EPSON 
DFX5OQ0 

LX01D. 

FX850.. . 

FX1050 . 

LQ510 . . 

Advanced Cor 
...your hill Sine i 
HEWLETT PA CKARD fonl&etc. 

25 fcn 1 cartridge (comp.).. 345. 

Spreadsheet cartridge (comp) 165. 

Zca.rtridpe(compaEihle) . 119 

Jetwa/e 1Mb opgrade monnK’y call, 

IBM PRINTERS 

Proprinter II, 240cps 419, 

Prpprintef III 579, 

PrQprint0rX24E.24Qcps24prn 649, 

Proprinter XL24E. 240cps 24p 799. 

NEC 

P2200. 24pin(36fc360ripi) . 349, 

P520Ov'53D0. 549/719. 

LC890 Silentwiiter..3395. 

OKIDATA 

ML39Q/301 .._. 489/659. 

ML383/393C. 995 ; 1095- 

PANASONIC 
1O0O/1191 . 

I592/T595 


AMDEK 

41QA/1250. 149.'69S, 

IBM MONITORS 

0503/8512... 199/499. 

fl5l3/8514...__.. 549/1195. 

NEC 

Mutfe^rc R/Mute^TC Plus S95-8S7. 
Multisync WMtettsync 3D 499/720. 
Multisync XL 20‘( 1024x766) 2099- 
Monograph sys ^024x1024)1499, 
$AM$UNG*IMTEC 
1256A 12" amher TTL mono . 

1457A14‘ am ber Nat screen 128 
1457Wt4‘ white flat screen f 35 
1464K 14' CGA/RGB Cuter . 248 

1453 14' EGA Color. 375 

14530 14' VGA Color 375 

1455 14'Mulliscan Color 439 
5671 15 J Fullpg white w/carfl 699 
WVSE 

WV30WV50 M- terminal 329/‘399. 
WY60/WY150. . 419/419. 

..If you dohrl-see what 
you here or 

at thap FBGffiyiWJ w<f,- 

C® ACP... 


NETWORKSeLAK 


3COM 

Elhertink card.. 


199 257, 
427/467. 


kit w/sw(3 users) 799, 

(neiwork tor less lhan $3O0/n-hrfe) 
VWW LAN software . 85. 

Slarhub. 340. 

Eltiercard PLUS . 269. 

Elhercard PLUS TP 

(lwisted pairs). 409. 

Elhercard PLUS-PS/2 
(mterochannell . 419, 


HOUSTON INSTRUMENTS 


549/349, 

1419, 


DMP52/52MP, etc 

SCANCAO 

call. 

call. 

0MPS6W61/82/69S 

cal! 

CALCOMP 

1023 .... 3835. 1042 . 

1042.6475. 1044 .. 

7535. 

9910. 

KURTA 

1212ISt 419- 12x17 599, 

36x48 28BB. 4 bth CurS* 74. 

SUMMASKETCH 

12x12 699. 12x18 

549. 

piskFTTES/ACCFSSOftlES 


POLAROID 

5-1/4' DSDD. 

13, 

5 1/4' DSHD. 

14, 

3-1/Z DSDD. 

15 

3 UT DSODHD.... 

39. 

FUJI 

5 WDSDD.™^.. 

...... 7. 

5 1/4" DSHD, 

16, 

3 V? DSDD . . 

16. 

3 1/2- DSDD HD. 

39 


BULH 

5 1/4“ DSDD box or 1D0. 35. 

5 1/4'DSHD box of 100 . 59. 

3 1/4” OSDD box of 100 . 139- 

3 t/4* DSHD box of fOO 259, 
Advanced PRINTER BUFFERS 
ACP 256K parallel' buffer 196, 
Advanced SWITCH BOXES 
AGP 2-posilron A0.3636 . 27. 

ACP 2-position AB. 2526. 24. 

ACP paratlel/senal converter .... 59. 

AGP serlal/paraltel converter.59. 

Buffalo SX PC Share (up to 7) 499. 

Logical Connection 256K. 479, 

INTELLICOM 

LungJink-Paraltel.^ . 139, 

TRIPP LITE 

isohar4 surge supp w/4 outlets 53. 
isobaiS surge supp w/0 otFtlels 66. 
Line Conditioner w.M outlets 149. 
Backup Power Supply, 450w 299. 
Backup Power supply 750V.’. 499. 
Backup ftrwer Supply, 1200w . 849. 
Backup Power Supply, 2OO0w 1190. 


AST Research 

AST Bravo. Mono W/2QM b 126B. 
AST ?M. Mono Sys W/20Mb 1997. 
AST 3S6C. Mono w/40Mb 3399. 
call for all AST models...... 


EPSON 

NEW* LT Laptop .. 

Equity It, 14. 

HYUNDAI 

Hyuiidai286/TuFbo16frE.call. 

NEC 

Prospeed 286/Prospeed 330 call, 
Ultralite ... 

SHARP 

4641 Laptop...... ..... 

TOSHIBA LAPTOPS 


call. 

cail. 


call. 


2399. 


T12O0FB/12MHB., 1440/1995. 

Tl Mtt/3T00e . 3395/2099, 

13200 236 loll keyfcd ,40Mb 3495. 

T51001/5200. 4295/5095, 

ZENITH 

Supersport MDdeE2/'Modcl20 cal I. 
/, ™re Z&vTh next m/urm) 

Supers port 2G6 

McKleJSOModeMO.call. 

Turb&sport 386/336 w/modemcaU. 



Top Ten Mail-Order 
Company 
February 1989 



* New Case Design 
forllw WS! 

■ New Low Prices 

on38Sm(^mi 

Advanced 386 Clones eaveSS 

Advanced38&/20 base system 1795. 
Advncd386/20 Mon O/40M& 1795. 
Advanced3&6/2& base system 2999. 
Advncri3&6/20 Mono/40Mb 2649. 
Advanced 286 Clones saveSS 
Advanced 286/10 tare bones.. 299, 
Advanced 2-96/12 bare banes . 399. 
Advanced2S6/i2 base system 640. 
Advanced 286/16 base systiam999. 
Advnnced XT Clones saveSS 
Advanced XT/10 bare bones . 179, 
AdvancedXT/10 bass system 549. 
call for options S details..... 


SOFTWARE 

Aldus Fagemaker/IBM 
Aldus Pagemakcf/Mac . 399, 

Adobe Illustrator 084 299. 

Ashton Tate dBase 114 . 449. 

Ashton Tate dBase IV. 488, 

Ashton Tate Signmasler .149. 

Ashton Tate Mullimate Advil ..299. 

Borland Qualtra.168. 

Borland Paradox . 466. 

CAl SuperProJecI Plus 3.0 .... 265. 

GAI Supercak, V. 329- 

Centra! Copy ll/PC 29. 

DAC Easy Light . ,,,49. 

Digital D8 Publisher 1.04 449. 

FCXFoxbase* Dev v2 1 239. 


Generic CADD vl 0 

32. 

GibsenSpinwrile. 

.45. 

Infuil flulcktri v3.0. 

.45. 

Lotus 1-2-3 Ftal 3.0. 

.329, 

Lotus 1-2-3 v 22 . 

329. 

Lotus Hal . 

99. 


Lotus Manuscript. 369- 

Lotus Symphony 449. 

Miqrograbt Drawn 266. 

Micnografi ln-a-Vlsion .. 329. 

Mtcropro Wordstar PioraLS . 229. 
Micropro Wordstar 2000 rel.3 1S9, 

Microrlm RBase 5000 . 339. 

Vlrtro5att Excel.339- 

MicrosOft Winrtaws 286...69. 

Microsoft Windows 382 . 149, 

Microsoft Ward.239. 

Microsoft Wo rite 119. 

Microsoft Chart 249. 

Nantucket Clipper . .. 488. 

Norton Utilities . 69. 

Norton Commander.59. 

Norton Adv. Utilities ......,,..95. 

Quarterdeck Desqview Bundle 149. 
SCO Xenix D/5 286 v£-2 PSv^ 469- 
SCQ Xenix D/S 386 v2,3 PS/2 469- 
$F*C Harvard Graphics v2.1 Z99. 

SPC First Choice v3.03 . ..99. 

Symantec D& A v3.0 .239, 

Symantec Timeline v3.0 ..339, 

Symantec Grandview .189. 

Traveling Software Laplinfc 111... 89. 

Xerox Ventura Publisher.499. 

WordPerfect 5.0. 224- 

...if you don'i sec M, calf us! 


NOVELL 

NE1O00 Eltiemei Board . 299. 

NE2Q0Q Ethernet Board 366, 

WESTERN DIGTTAL 

StedanPLUS 


WESTERN 

OtGiTAL 

Everything you’d 
ever went In a 
motherboard.... 

WDM-20 

xpa 

■ EGA on board * IBM PS/2 286 compatible 
Cat! ACP for case power supply and 
your custom configurations. 




Advanced Computer Products, inc. 


MAH K ^ j ^ COUNCIL 


13t0E,Edinger 5 Santa Ana, CA 92705 - FAX 714-558-1603 ■ Customer Service 714-558-1356 ■ Sales 714-558-8810 

We acespl MC/VISA/'AMEX. Mo &unchaTge for credit card orders. Ydui card not changed until we ship. 1tJO% guarantee, defedive software replaced immediately, defactiva hardwaro reparred 

..Ground, Federal Express next day available. 


or replaced at our discretion Items subject to availability Prices subject to changB without notice. Shipping $3.00 per order tst 10 Ibs. UPS Ground. Federal Express next day avallal 
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Cirelt 181 on Reader Service Card 

























































Circle 52 on Reader Service Card 


C Co mpiler 
A$sembler/Unker 
Remote Debug 
Realtime Kernel 
Emulator 
PC Coprocessors 
Proto Board 


Z80 

HD64180 


MICHOPR fXl: V V O K S 


r Integra ted Software/Hardware Targeted 
for ZSO/44180 Development on PC/XT/AT 


NEW! C-Compiler-Version 2-intro offer 
Free Technical Hrief on Request 


Assemblcr/Unltcr (only) % 1 95.00 

In-circuit Emulater $995,00 

Sourtc/symbolic debugger $195.00 

5 candulune Ptoio Board (641 SQjiP) $295.00 
PC Copmcessors-Jinaiiy versions, please inquire 

Z- World Engineering 

1340 Cove] I Blvd. Suite 101 
Davis, CA 95616 

(916) 753-3722 VORLD 

fax: 753-5141 In Germany: OS 151/1687 


Circle 324 on Reader Service Card 


( 8^9 TRACK 
TAPE SYSTEM 



■ Mainframe to PC Data Transfer 
- High Speed Backup 
* All Software, Complete System 
'Service and Support, easy 
Installation 

call (818 J 343-6505 or write to: 

COMTECH Computer Cotp. 

P.O, Be it lfiS Tlfurm, CA 91 1H 


CONTECH 


Circle 81 on Reader Service Card 


Data Acquisition Processor™ 



Onboard Intelligence For IBM PC/XT/AT/38ti 

* 16 MHz SDC)86 for general processing 

* 20 MHz DSP5600I for digital signal processing 

■ Sustained digital signal processing of 10 MIPS 

* FFT and FIR filtering without programming 

' Acquires analog and digital inputs to 235ft s/s 

* Buffers and processes input data as required 

* Updates analog or digital outputs to 250K s/s 

* Over 100 commands without programming 

■ Custom commands may be written in C 

Call for FREE Demo Diskette 


Microstar 


Laboratories 


7 


(206) S81-4286 

2863 152 Ave. N.E. 
Redmond, WA 98052 
FAX (206) S81-5404 


Circle 294 on Reader Service Card 


8051 SBC $99“" 

Single Board Computer 

FEATURES: 8031. RAM and ROM Sockets, 

8 Wt S/O. RS 232 port, optional UART. and 
Expansion Bus. Size: 3.5' x 6.0', +5Vdc only. 
OPTIONS: 8032, CMOS, 18 MHz, NV Memory, 
Monitor Firmware and High Level Languages. 
Development Board,,...$ 1 99 


8031 ICE $199 

Our emulator provides most of the features of 
an 8031 IrvCtrcuii-Emuiator at a significantly 
lower price. It assists in integration, debug and 
test phases of development. Commands 
include: disassembly, trace, breakpoints, 
alter register/memory, and load Intel Hex file. 


8051 Simulator Program.. $99 

IBM PC/XT/AT Software simulation of 3051 pC. 

^ HiTech Equipment Corporation 

■H §| ■■ 9400 Activity Road 

I = San Diego. CA 92126 

(619) 566-1 692 


Circle 131 on Reader Service Card 


16-BIT RESOLUTION 
ANALOG-TODIGITAL 
CONVERTER 
12,000 SAMPLES/SEC 
for IBM PC, XT & AT 
SINGLE PIECE PRICE 
$475 

We manufacture a broad line 
of data acquisition and control 
hardware and software for Apple 
and IBM computers. 

Cal! for quotes on custom 
hardware or complete systems. 


LAWSON LABS, INC. 


5700 RAISE ROAD 
COLUMBIA FALLS. MT 59912 
800-321 5355 or 406-307 5355 




$295 


For IBM-PCS& com' 
patibJes, menu -driven 
AVPR0M programs 
EPROMs up to 8x 
faster than serially* , 
connected units (20 A 
sec. for 2764). * 1 


* Programs 2716 
thru 27512A. 


■ 4- and TO socket 
gang versions too. 
Gail for prices. 

For complete 
specs, free 32 pg. 
development tool 
catalog, call 


or 207 236-9055 


SYSTEMS, INC 

120 Union SL, Rockport, ME 04856 



LOW COST 
INTERFACE 
CAROS FOR 
PC/XT/AT 


RS-485/422 Card [PC485] $95/125 

* Sm-til Aiync. CtnuumlaHoa up te4,*Mft: 2 or 4 wires; NS 16450 UART; 

* Can be mnfigured « COM I-COM4; Muiimira Baud Race S6KB, 

* Flexible configuration options. RTS or DTR control of transmission direction 

* FAH/tlalf daplea uperatiua. Support* hardware handshaking (RTS/TTS). 

* Dual drive n^recei vert ;HmhU« 44 drriwf ^Compatible with most comm, sfiwr. 

* Hl^ ipnd unln available (supports baud rates up to 254KB | - $145 

* D£4orpfcua«jicfc_ San^lt eonuiuin^tron »ft™c mlJabJe ■ IM/Ii* 


IEEE-488 Card [PC488A] 


$145 


• HtQ(l-t). 

• CompaLLhk 
TANT-CP1B 


LBLE DOS DEVICE DRIVERS and support fur BA 
ll Support for ASSEMBLY, C. Pascal and FORTRAN . $ $0. 
i DWAd 


^dsartneil or2. Uptod 


board i per computer, 
f ptKkan (or ffiM-PC (c. £ . ASYS- 
k: with NT’s CPIE-PCllA. 



• Software Support (or BASICA, (QuickBASIC and GWBASIC. 


• Additional libraries for C Pisnl, FORTRAN, AiHubljr available - $95 (all] 

• Ovtr twenty high level IEEE4A& fttarttua*JuppOrtCtl. Implements Ml range 
of Talker. Listener, Controller, Send ind Parallel Poll, Service Request, Pass 
Bus Control and Remote Programming functions. 

a Po wer fu l menu-djeven BUS ANALYZES eon be mu in the badge nuitd while 
ABEprograrai or command* are executed; Features Propum Upping Brtik 
polaju, real dote btti date eaptu re (4K buffer}. La si an I screen loggling. 

• Complete Controller / Talker / Usteucr capability. Based on T1S TMS48H. 

« Memory-resident Printer Fort Emriatkm Ulllily included. (LPT1-3). 



» NEC-7210 based card (enmpatlbte with N*t- Entrumenu PCJUPCUA) 
a Supports ilE the feature* Of the FC4B&B card. Includes the same utilities. 


LOW COST 
DATA 

AQUISITION 
& CONTROL 
CARDS 
FOR pctxt/a: 




I 


12 BIT A/D/A+DIO + Counter $2951 


♦ A'D converter 16 jingle-ended channels; 12 bit resoJudon; Conversion time 
less than 30 hmc; Buul-iu programmable pacer; Inpul range: ± 5V. ± IV. 

• D/A (Havener 2 channels; 12 bit resolution; 0 to +3V Output Range. 

* Digital I/O: 16 Input f 16 Output channel; Al] LOi TTL eompfliiMe. 



14 BIT A/D/A + DIO + Counter $495 


• A/D euevH-tn-i 16 differential channels; 14 hit resolution- Co overs km time 
less than 40 ni«: Builc-tn presramruabk p«er; Input najc ±5V, ±)V, 

• DA converter t channel standard (2nd optional}; 1 4 hit rl; iSV Range. 

• Digital I/O; 16 Input /16 Output channels; All l/Os TTL oeorpatibk. 

• Counter I channel pro gramma We itnlemil eounlft/tiTwr; Uses lutd S252. 

• Software: LabDAS ($W5/4«}, ASVST, LABTECH, UnkeLScopc 


FAST A/D/A + DIO + Counter $895 


a VD etmvenrr; 16 srngle ended or 3 differential ehaimels; 12 bit mulitkm; 

Prograuunable scan rate; Built-in Imerrupi and DMA ojmrtil drodfty. 
Convemon speed 64.066 swiplVsee (standard). 104,000 snpi&'sce (oplior.oJ). 

• Input Bipolar * 10V, jJV, jr2JV, ±fV h aOJV; Unipolar fflLS^lV. 

• D/A convert*!-: 2 diaiuicls; Resolntlari; 13 bill r«; Settling time; Suttee; x5V 
« Digital tXJ: I60ul* ] 6 In; TTL compaublc; All l/Os TTL compatible. 

• Cnuatef; 1 charnel 16 bit pregrAiltriable interval touiUer/Simen Uses Intel 
S254. Provides pacer clock. 

e LabDAS (t 196,'4951, ASY.5T, LABTECH, UhkelSenpc 


| DIGITAL I/O+Counter $1601 

* fnpnL 32 TTl. compajible channels; Input load la B3 mA at 0,4V r 

* On rpu Lr 32 TTL compatible channels; Sinks 24mA(0 jV); Sources l5mA(2.DV} 

* CwaleriTtawn DC to 2,6MHr; 3 channels; 16 bit counters; 6 counting ntodev 
a Breadboard area for prototyping. 


STEPPER MOTOR CARD $395 


* Capable erf independent and simul tanecus control of up to 3 stepper motors, 

4 Speed; Programmable from 3 J BPS to 3410 FPS; Built-in acceJeraliutt CtSDirol. 

* Output Medt One d«k (Putse, Direction)« wo efodt (CW, CCW pulses) 

* Step position ReacHtKk; Opro-Bolated nutputc; Ciysta] hared timing. 

* Includes 8 bit digital tnpuV'outpot port. 


MC/ VISA / AMEX Call tod ty fur d a [flfiheets! 



B&C MICROSYSTEMS INC. 

Ei^l 

JS3 WEST OliVE AV£, SUNNYVALE, CA HQS6 
TEL: (408) 73*3511 FAX: f4M) 73BJ521 


_i ^ fj-t_r>_ j _p, 
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YOUR MEMORY UPGRADE SPECIALISTS 


WE ACCEPT 
AMERICAN 
EXPRESS 



Special of the Month 


386 MOTHERBOARD - Uses CHIP'S TECHNOLOGY Chip Set 
386-16 wOK $995 386-20 w/©K $1195 

Upgrade your memory with our low priced SIMM’S 


II nit ex 


SIMM-S1PP 

MODULES 

1 MG X 9-for IBM TYPES 

1 MG X 9-120 NS ..$175 

1 MG X 9-100 NS ..$185 

1 MGX9-80NS.$219 

IMG X9-70NS.$289 

256 X 9- tor IBM TYPES 

55<j y 9-120NS.$59 

256 X 9-100NS . $75 

256 X 9-80NS . $89 

256 X 9-60NS . $109 


APPLE SIMM MODULES i 

1 MG X 8 - fur APPLE 

1 MG X 8-120NS ...$169 

1 MG X MOONS ...$179 


256X8*for APPLE 

256 X 8-120NS.$59 

256 X 8-100NS.$69 



256 X 9 (FOR PS2) 

256 X 9-120NS . $79 

256 X (MOONS . $96 

MODEL 30-286 

1 mg xQ-100.$229 

PS-2MO0EL70490 SIMM 

1 MG X (MOONS ..$249 

1 MG X 9-80NS.$299 

2 MG X 9-80NS.$679 

64 x 4(150NS) _ $7 

64 X 4(120ns) _ $10 

64 X 4(100 ns) .. $13 



ZIP 



SIPP 


PS-2 

SIMM 



D-RAM 

1 MG X1 

1 MG X 1-120 NS ....$14 

1 MG X 1-100 NS ....$15 

1 MG X 1-70 NS.$20 

1 MGX1-80NS. $18 

256X1 

256X1-150 NS ...$5.00 
256X1-120 NS ...$5.50 
256 X MOONS ....$6.00 

256 X1-80NS . $7.00 

256 X 9-70NS ....$7.50 
256 X 1-60NS $8.00 

256X4 

256 X 4-120 NS.$15 

256 X 4-100 NS.$17 

256 X 4-80NS _ $21 

54X1 

4164-150NS . $1.40 

4164-120NS ....... $2.10 

4164-100 NS . $2.40 

84X4 

4464-150 NS . „....$5 

4464-120 NS. __ $6 

4464-100NS . $7 

4464-80NS... . $9 

256 X 4 STATIC COL 

514258-10 . ...$25 

256 XI STATIC COt 

51258-10 _ $7.50 

51258-80 .... $9 00 

51258-70 .. $9.50 




1 mg-expansion ... $399 
4 mg .. $1300 


B08?-3(5MHZ).$SB 


8087-2(8MHZ) 

.....$118 

8087-1 .. 

. $168 

80287-6 . 

$128 

80287-8 . 

$195 

80287-10 . 

$218 

80C287-12 . 

$299 

80387-16 _ 

. $320 

80387-20 . 

.$375 

80387-25 . 

$470 

80387-33 . 



8088 _ 

$5 00 

80286 8LCC... 

. $49 

80286-10LCC. 

. $59 

80286-12LCC. 

. $«9 

80386-16 . 

$180 

80386-20 . 

$280 

80386-25 .. 

$439 

V-20 (8MHZ) ... 

...$7 50 

V-20 (10MHZ) 

$10.00 


E 

|80385 . 

. CALL | 


168881-16 Math Co $169 1 

68881-20 Math Co $179 

68882-16 

. $149 

168882-20 



ughter BO Mod 70 


E 

1 mg (6450375).... $429 

2 mg (6450379) ... $929 


only $139 

Tests the following 
memory chips: 

64KX 1 256X1 

64K X 4 256 X 4 

4MX1 1MX4 
The RT1 can help any¬ 
one come through the 
frustrating process of 
identifing had (or good) 
D-RAM chips 


VIDEO ADAPTER 


EGA Wonder BOO .. $239 

Supports EGA. MCA. CGA & Hercules 

VIP VGA - 800 X 560 . $275 

Supports VGA. CGA. MDA & Hercules 


Fester rite VGA .... $349 

256 D-RAM. 800 X 600,640 X 480 
Supports VGA/EGA/MQA/CGA & Hercules 

V-RAM VGA ........ $519 

256 K VRAM. 1024 X 768. 800 X 600 

VEGA Deluxe ....... .......$239 

640 X 480 Mull-sync 

VEGA Pro ... $319 


DESIGNER 800 VGA _ $229 

800 X 600 • 16 Colors 

PROOESIGNER VGA.$319 

Supports 1024 X 768 - 16 Colors 

PRO DESIGNER VGA PIUS . $»9 

Same as Prodesigner - Has downloadable fonts 


MONOCHROME GRAPHICS CARO _ $41 

with par pod • MDA/CGA/Hcrcules 

COLORGAAPHICS CARO _ $41 

RGB Color with Par Pod • EGA/M DA/CGA/Hercules 
EGA CARD $149 

640X480.16 Cobra, EGA/MQA/CGA/Herculee 
VGA CARD . $199 


TERMS AND CONDITIONS 


No Surcharge for MC/VISA Terms: MC • VISA • COO • CASH • AMEX add 4% 
Purchase Orders from qualified firms 20% restocking fee on non-defective returns 
PrioeeSubject To Change 


ESTABLISHED 1976 


MEMORY EXPANSION BOARDS 


ORCHID 


RAMQUEST 112 -Up to 2MB with* K for PSZ MOD 50, 

50Z & 60 - EMS and OS/2 Compatable- 

Uses IMG D-RAM _ $209 

RAMOUEST EXTRA Up to 8MB - for PS2 MOD 50. 
60,70 & 80, EMS & OS/2 Compatable - Has 2 serial 
pods - Uses 256K of 1 MB SIMM'S . $319 

RAMOUEST EXTRA-1 6/32 - up to 8MB - For PS2 MOD 
50. 50Z, 80.70 & 80- Fully Suppods 16 BIT 4 32 BOfT- 
1 serial 4 1 par - EMS 4 OS? Compatable- Uses 256K 
of 1MB SIMMs .. $319 

RAMOUEST XT/AT -Up to 8 MB- For XT. AT. PS2 
MOD25.30 - 8 BIT or 16 BIT - Uses 256K or 1 MB 
SIMMS . $259 

TINY TURBO 286-High speed Half-slot Accelerator for 
PC/XT- 3 times faster with an 8 MHZ 286 CP -80287 
9KT . $239 

JET 386 - Hyper speed Accelerator for AT- 3 times faster 
with 16 MHZ 386 CPU - 80387 9KT ... $895 


BOCA RESEARCH 


For PS2 

BOCA RAM 36- with OK RAM . $129 

Expands to 2MG - Uses 1 MG X 1 D RAMS 

60CARAM 5060 with 0K RAM .. $179 

Expands to 4 MG with Software 
Uses 1 MG X 1 DRAMS 

BOCARAM MCA 50Z with OK RAM . . $189 

Expands to 2 MG - Uses 1 MG X 1 D-RAMS 

BOCA MCA Parallsl Cent .... $99 

BOCA MCA Serlel^AR ..... $169 


MINI-MAGIC - PEV138 - 576K Memory Card . $59 

for PC 4 AT with OK - Uses 64K 4 256K D-RAM 

RAMII4000 - /EV-136 - 4MB EMS .. $249 

Extended Memory card with 0 K-Uses 1 MGD-RAMS 


1497259 - For PS-2 MOD 50/60 
wlh OK Expands to 8MB 
Uses 256K SIMMS (IBM only) 

6450605 - For PS-2M0D 70/80 . $1299 

with 2 MG Expands to 8 MB 
Uses 2MG SIMMS (IBM only) 

6450203 - For AT - Has 512K RAM . $129 


IDEA ASSOCAITES 


IDEA max 80 - for PS2 MOO 70/80 
Expands to 8MB 
Uses 2S6K or IMG SIMMS 

IDEAsuperntai/MC - for PS2 MOD 50/60 . Call 

Expands to 8 MB/2 Extended memory/2SER/EMS 
Uses 256 or IMG SIMMS 

lOEAmax/MC- for PS2 MOO 5G/60 4 80 . Call 

Expands to 12MB Extended memory with software 
Uses IMG SIMMS 


UNITEX 


3MG Multifunction - for AT ... $149 

Expands to 3MG - has SER/PAR PORT 
Uses IMG D RAMS 

384 Mufti-function Card for PC/XT .. $89 

Expands to 384K- has SER/PAR/CLK/Game pod 
Uses 64K or 256K D-RAMS 



2852 F Walnut - Tustin, CA 92680 


Phone: 714/730-5232 • FAX#: 714/838-8593 



Customer Service #: 714/730-9527 

TOLL FREE OUTSIDE CA: 1/800/533-0055 

99% OF ALL ORDERS SHIPPED SAME DAY 








































































































































































Circle 54 on Reader Service Card 


EZ-ROUTE VERSION II 



SCHEMATIC TO PCLAYOUT $500 
INCLUDES AUTO ROUTER 


EZ-ROUTE Version II from AMS for IBM PC. PS/2 and Com¬ 
patibles is an integrated CAE System which supports 256 
layers, trace width from 0.001 inch to 0 255 inch, flexible 
grid. SMD components and outputs on Penplotters as well 
as Photo plotters and printers 

Schematic Capture $100. PCB Layout $250, Auto Router $250 

FREE EVALUATION PACKAGE 
30 DAYS MONEY BACK GUARANTEE 

1 800 972 3733 or (305) 975-9515 

AOVANCED MICROCOMPUTER SYSTEMS. INC. 

1321 N W 65 Place - Ft Lauderdale. FL 33309 


Circle 21 on Reader Service Card 



New, Gridless, 100% Autorouting 

Create schematics and F’CBs quickly and 
simply with HiWIRE-Plus® and your IBM 
PC. With the new, gridless, multilayer autor¬ 
outer (AR) for HiWIRE-Plus, creating printed- 
circuit layouts is even faster. AR and 
HiWIRE-Plus are each $895 and come with 
30-day money-back guarantees. Credit 
cards welcome. 


WIKTIiK 


- Corporation 

1801 South St., Lafayette, IN 47904 
(800) 742-6809 or (317) 742-8428 


Circle 320 on Reader Service Card 


PC PRODUCTIVITY 




Turn your PC into a 
Tektronix Graphics Terminal 


ETC DATA 

PIV SYSTEMS 

( 800 ) 962-3900 

10801 Dale St., Stanton, CA 90680 


9-Track Tape Subsystem 

for the IBM PC/XT/AT 



Now you can exchange data files between 
your IBM PC and any mainframe or mini¬ 
computer using IBM compatible 1600 or 6250 
BPI 9-Track tape. System can also be used for 
disk backup. Transfer rate is up to 4 
megabytes per minute on PCs and com¬ 
patibles. Subsystems include 7" or 10%" 
streaming tape drive, tape coupler card and 
DOS compatible software. For more informa¬ 
tion, call us today! 

flURLSTRR] 

9621 Irondale Ave., Chatsworth, CA 91311 
Telephone: (818) 882-5822 


Circle 241 on Reader Service Card 



Single Board Computer 


6809 


/u -J 1 PHI. «jr\\\ 
V' M... ; ' * j f\yy 

68d» MP0. 2 send pbrtj, 4 parallel part*/ \ '' 
RAM. EPROM, real-time clock, watchdog 
timer. 44-pin 4.5 * 6.5 PCB 
EXPANSION MODULES: RAM, EPROM, CMOS 
RAM/battery, analog I/O, serial I/O, 
parallel I/O. counter/timer, IEEE-488, 

EPROM programmer, (loppy disks, 
cassette, breadboard, keyboard/display. 

.. Wintek Corp 

\y ■ V r |* 17 V 1601 8°“** stre * f 

11 I km I li Ik Lafayette IN 47004 

M_ ■ 317-7424428 
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EPROM PROGRAMMER 
CROSS ASSEMBLERS 



RS232C OR STAND ALONE (all models), Com¬ 
munication protocol XMODEM, HEX, and 
BIN Programs EEPR0MS, 2716 - 27512 and 
CMOS. Programs (w/adapter): 25XX, 27101 
(and above). 68701. 68705, 68764/6, 8741/2, 
8744, 8748/9. 8751/2, 8755, 87252, and 
CMOS More available soon Model SX151 
$214 (assembled with case). Other models 
are available from $49 (kit). 

Cross assemblers by Pseudocode for IBM-PCs. 
$50 Z80, 1802, 6502, 6800/1/2/3/5/8/9/11, 
68000/8/10, 8048/9, 8051/2. 8080/5, 8096, and 
more soon Simulators and disassemblers also 
available. 



KOBE, Inc. 

6910 F>atterson S.E. 
Caledonia. Ml 49316 
(616) 887-1444 


$5 tor shipping (USA), plus $3.00 COD. 



PC BASF D U 

NIVERSAL 

DEVICE PROG 

IRAMMER $595-895 


• Programs EE/EPROMs, PAL*. GALs, IFLs, EPLD*. MICRO*. BIPOLAR* 

• Software driven pin driven. D/A generated programming voltages. 

• Upgradeable (dr virtually any future programmable devices np lo 4# pins. 

• Sclf-subsistcnt operation. No additional modules or plug-in adapters required 

• Includes user friendly MEMORY BUFFER FUU. SCREEN EDITOR. 

• Friendly Menu-Driven interface. Device selection by P/N and manufacturer 

• Supports 8/16/32 bit word. Intelligent I & II. Quick Pulse programming. 

• Functional (citing. Register-Preload, FUSEMAP EDITOR for logic devices. 

• File formats accepted: Intel Hex M/88, Teirontx Hex, Motorola S, JEDEC. 

• Customer support via voice line, dedicated BBS or fax. Full I year warranty. 

• Base price includes Interface card, cable. Memory device library and I year, 
free updates. Additional Device Libraries (Logic, Micros, Bipolar*) $95 ca. 

o Libraries updates available every 6 mo. and can be received via floppy or BBS 



I PC BASED 8-SOCKET 
GANG PROGRAMMER$595 


i Handles all memory devices to 32 pias. (Ugradeabie up to 8 megabit parts), 
i FULL SCREEN BUFFER EDITOR plus ail applicable features from above, 
i Customer support via voice line, dedicated BBS or fax. Full I year warranty, 
i Includes PC Interface card. Memory device library and I year free updates. 


$345- 

a Programs EE/EProm*, FlashFproms, ZPRami, Intel Micros, Memory Cards. 

• Stand-Alone Mode for EE/EProm and Memory Card Duplication / Verify, 
o All 24/28/32 pin EE/EProm* to 4 MBits (upgradeable to 32 megabits) 

o Micros*?* 1/A.-2/A.-4.-8.-9.-51.-C51.-C5IFA/B.-52.-53.-55.-C521 .-C541.9761 
o Memory Cards:Sciko/Epson.Fujttsu.MitsubLshi (Integrated .Adapter included) 
o Modular design;Firmware easily upgradeable; 4 socket Gang module available 
o On-Board Programming capability; Custom interface modules available, 
o User friendly Menu-Driven Interface Program for IBM-PC and Macintosh, 
o Can be operated with any computer containing an RS-232 serial porl. 

• Optional built-in Eraser/Timer module (S$0);Top cover conductive foam pad 
o OEM open board programmer configurations available (from $245). 

o Customer support via voice line, dedicated BBS or fax; Full 1 year warranty. 


UNIVERSAL RS-232 
PROGRAMMER 



o Emulates 2716 through 27512 EProms (2k lo 64k bytes) with a single unit, 
o Connects lo the standard parallel printer port. Uses standard printer cable, 
o Intelligent features include; Reset Output. Address Compare, Address Snap¬ 
shot, Trigger Input. Memory buffer editing capability. Selectable wordsizcs. 
o User friendly software. Command set includes: Load, Write, Display. Run, 
Type. Edit, Fill, Rnn-Command-File. Monitor. Port, Reset, Help, Calculator, 
o FAST data loading via parallel printer port (65k bytes in leu than 10 seconds) 

• CascadaMe up to S uailsJncludes interface cable with Trigger and Reset dips. 

• CMOS version with standard 9V battery track.op available ($495). After down¬ 
loading the program from the host computer, the CMOS emulator version 
can be disconnected and used in stand-alone inode for firmware testing. 

a File formats accepted: Binary. Intel Hex, Motorola S. 


MC / VISA / AMEX Call today for datasheets! 



B&C MICROSYSTEMS INC 


355 WEST OLIVE AVTL, SUNNYVALE, CA 94086 
TEL: (408) 730-5511 FAX: (408) 730-5521 
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A-BUS 



NEW: REMOTE A-BUSI Use the new Serial (RS-232) Adapter or 
Processor to control any A-BUS system. Cards can be up to 500 ft 
away using phone type cable, or off premises using a modem. Cal or 
send for the new A-BUS Catalog which covers al the products. 


Classroom to advanced industrial applications. 

Be a Wizard in your Lab, Factory, College, Home... 

It used to be difficult and costly to do process control, robotics, data 
acquisition, monitoring and sensing with your computer. Now the 
low-cost A-BUS system makes it easy to do almost any project you 
can imagine. 

Versatility. A-BUS cards handle most interfacing, from on/off 
switching, to reading temperatures, to moving robot arms, to 
counting events, to sensing switches... 

Adaptability. Hie A-BUS is modular, allowing expansion well 
beyond your needs. It woiks with almost any computer, or even as a 
remote data station with the new serial adapters. 

Simplicity. You can start using the A-BUS in minutes. It's 
easy to connect, and software is a breeze to write in any language. 

Reliability. Careful design and rugged construction make the 
A-BUS the first choice in specialized I/O. 

An A-BUS system consists of: - An A-BUS adapter plugged 
into your computer - A cable to connect the adapter to 1 or 2 
A-BUS function cards. - The same cable will also fit an A-BUS 
Motherboard for expansion to up to 25 cards in any combination. 


_ Important _ 

All A-BUS Systems: ♦ Come assembled and tested ♦ Include detailed manuals with schematics 
and programming examples ♦ Can be used with almost any language (BASIC, Pascal. C. 
assembler, etc.) using simple "IN" and "OUT commands (PEEK and POKE on some computers) 
♦ Can grow to 25 cards (in any combination) per adapter ♦ Provide jumper selectable addressing 
on each card ♦ Require a single low cost unregulated 12V power supply ♦ Are usually shipped 
from stock. (Overnight service is available.) 


- About Alpha Products - 

Founded in 1976 for the purpose ot developing low cost I/O devices for personal computers. Alpha 
has grown to serve over 70000 customers in over 60 countries. A-BUS users include many of the 
Fortune 500 (IBM. Hewlett-Packard. Tandy. Beil Labs, GM...) as well as most major universities. 
A-BUS products are U.S. designed. U.S. built, and serviced worldwide. 

Overseas distributors: England: CakJy Science Assoc. Ltd. Merseyside. 051 342 7033. 

Australia: Brumby Technologies Pty. Ltd.. NSW. 7591638. France: Coserm, Rungis, 46 66 64 75 


Inputs, Outputs, etc. 

Analog Input: 8 analog inputs. Q-5.1V in 20mV steps (8 bits). 
0-100V range possible. 7500 conversions/second. AD-142: $142 

12 Bit A to D: Analog to digital converter. Input range -4V to 
+4V, expandable to 100V. On-board amplifier. Resolution imV. 
Conversion time 130ms. 1 channel. (Expand to 8 channels with the 
RE-156 card.) AN-146: $153 

Relay Card: 8 individually controlled industrial relays each with 
status LED’s (3A at 120VAC contacts. SPST). RE-140: $142 

Reed Relay Card: 8 reed relays (20mA at 60VDC. SPST). 
Individually controlled and latched, with status LEDs.RE-l5<: $109 

D/A converter: 4 Channel 8 Bit D/A converter with output 
amplifiers and separate adjustable references. DA-147: $149 

24 line TTL I/O: Connect 24 input or output signals (TTL 0/5V 
levels or switches). Variety of modes. (Uses 8255A) DG-148: $72 

Digital Input: 8 optically isolated inputs. Input can be 5 to 100V 
voltage levels or switch closures. IN-141 : $65 

Digital Output Driver: 8 outputs: 250mA at 12V. Drive relays, 
solenoids, stepper motors, lamps, etc. ST-143: $78 

Clock with Alarm: Powerful clock/calendar Battery backup. 
Timing to 1/100 sec. Alarm relay, LED and buzzer. CL-144: $96 

Touch Tone Decoder: Each tone is converted into a number 
which is stored on the board. PH-145: $67 

A-BUS Prototyping card: 4x4.5’ card. Will accept up to 10 
I.C.S. With power & ground bus. PR-152: $16 

Counter Timer: Three 16 bit counters/timers. Use seperately or 
cascade for long (48 W) counts. CT-150:$132 

Call our appficatkxi engrteefs to cfeajss you project 


Motion Control 

Smart Quad Stepper Controller: The wood's finest 
On board microprocessor controls four motors simultaneously. 
Uses simple English commands like ’MOVE ARM 102 (INCHES) 
LEFT. For each axis, you control coordinates (absolute or rela¬ 
tive), ramping, speed, units, scale factors, etc. Many inputs for limit 
switches, etc. On the fly reporting of speed, position... BuiR in 
drivers tor small motors (such as MO-103 or 105). SC-149: $299 
Options: ► 5 amp/phase power booster for 1 motor: PD-123: $49 
► Remote "teach’ keypad for direct motor control: RC-121 : $54 



A large A-BUS system with two Motherboards 
Adapter in the foreground plugs into PC.XTAT type slot 


Stepper Driver Kit: For experimenting with stepper motors. 
Includes 2 MO-103 motors and a ST-143 dual driver PA-181: $99 

Stepper Motors: (4 phase, unipola/) 

M 0-103: 2VA' dia. V*" shaft. 7.5°/step. 12V. 5 oz-in torque. $15 
140-104: 2" dia. '/*' shaft. 1 ffVstep. 5V. 60 oz-in torque. *45 

110-105: 1.7* square .2' shaft. 3.757step. 12V. 6 oz-in. $15 


A-BUS Adapters 

► Can address 64 ports and control up to 25 A-BUS cards. 

► Require one cable. Motherboard required for more than 2 cards. 

A-BUS Parallel Adapters for: 

IBM PC/XT/AT & compatibles. Um aw «hort Of long riot AR- 1 33: $69 
Apple ll.IH.lle PV* into «r ** m**. AR-134: $52 

CommOdOT9 64.128 Plugs Into Expmktt Port on back. AR-139: $46 

TRS-80 Model 102200UM40pin'9r*mbu4 > . AR-136: $76 

Model 100 (Tandy portable) Piug« to nd* on bo*m AR-135:$75 
TRS-80 Model 3.4,4D y-Cii* mu* <f so pm ii used AR-132: $54 
TRS-80 Model I Plugs into 40 pn opanaon but AR— 131: $39 

Tandy Colof Computers Rb rom *xMu*p«k« Y-catt* AR-138: $49 

A-BUS Cable: Necessary to connect any parallel adapter to 
one A-BUS card or to first motherboard. 50 pin. 3 ft. CA-163: $24 
Special Cable for two A-BUS cards CA-162: $34 

Serial Adapter: Connect A-BUS systems to any RS-232 port 
Allows up to 500 ft from computer to A-BUS. SA-129: $149 

Serial Node: To connect additional SA-129/A-BUS systems to 
a single RS232 serial port (max 16 nodes). SN-128: $49 

Serial Processor: same as above plus built in BASIC for off¬ 
line monrtonog. logging, decision making, etc. SP-127: $189 
Use SA-129 or SP-127 with modems for remote data acquisition. 

Motherboard: Holds up to 5 A-BUS cards in sturdy aluminum 
frame with card guides. A sixth connector allows (using cables CA- 
161 : $12) additional Motherboards to be added. MB-120: $108 

Power Supply: Power pack for up to 4 cards. PS-126: $12 

Complete Catalog Available 
For Orders and Info call (203) 656-1806 
Weekdays from 9 to 5 EST or FAX 203 656-0756 


Ordering Information: We accept Visa. Mastercard. Checks, and M.O. C.O.D. is $4 extra. 
Purchase orders are subject to credit approval. CT residents add 7.5% sales tax. 

Shipping: $4 per order (usually UPS ground). UPS 2nd Day Air: $4 extra. Next Day service 
available. Canada: $6 per order (Airmail). Outside US and Canada: Add 10% of order total. 
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3 S q mi industries Company 


ALPHA 

242-B West Avenue, Darien, CT 06820 
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9600 bps MODEM 



V.32 MNP class 5 

High speed, error 
free data communi¬ 
cations without 
proprietary protocols. 
Effective throughputs up 
to 19.2K bps. 


• 9600/4800/2400/1200/300 bps full duplex 

data transfer 

• Fully V.32/V.22bis/V.22 and Bell 212A/103J 

compliant 

• MNP class 5 error correction and data 

compression 

• Automatic speed detection in Originate & 

Answer modes 

• Two-wire dial and two-wire leased line 

connections 

• Enhanced AT command set 
Non-volatile memory storage 


Computer Friends, Inc. 

14250 NW Science Park Dr.. Portland OR 97229 

Call Toll Free 800-547-3303 



Ovw 120.000 sow since 1982 


Never 


buy 

another 
$68.50 ribbon !!! 


Universal Cartridge Maclnker 

Save thousands of dollars per year 
and always get a perfect printout, in 
black or with any of our colored inks. 
Universal Cartridge Maclnker is 
$68.50. Multicolor adapters for mul¬ 
ticolor cartridges. We support over 
24,000 printer brands & have a com¬ 
plete range of accessories, color car¬ 
tridges, OCR, heat transfer, and 
indelible inks. Customers vary from 
individuals to Fortune 500 compa¬ 
nies. Ask for free catalog. 


Computer 1-800-547-3303 

Friends 


14250 NW Science Park Dr.. Portland OR 97229 
tel. (503)626-2291 - fax (503)643-5379 
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REAL WORLD I/O £i 

For POXT/ATs 



DG24 • 24 line digital I/O. 10 MHz 8255. 

AD500 * 8 channel 12-bit (plus sign) integrating A D. prog 
gains oi l. 10 4 100, 7 digital 10 lines. $239 

AD 100 * Single channel version of AD500; 10 digital I/O 
lines Same programmable gains 700 meg input 7.. $149 

AD 1 000 • 8 channel 12-bit AO, 25 uS. sample & hold. 3 5 
MHz timer/counlers; 24 digital 1/0 lines. $295 

ADA300 • 8 channel 8-bit 25 uS A/D; single D/A sample & 
hold, 24 digital I/O lines. $239 

AD200 • 4 channel 12-bit 125 uS A/D; 3 5 MHz timer/ 
counters; 24 digital 10 lines. $239 

DA600 • Fast settling dual bipolar D/A. $179 

1*1)200 • Prototype board w/ address decoder; manual $99 
All boards indude BASIC Pascal, C and Forth driven 
30 day return, I year warranty Call for Real World 
Interfacing " apfdicatum notes 

Real Time Devices, Inc. 

P.O. Box 906 State College, PA 16804 

( 814 ) 234-8087 
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EX-SAMPLE+” 


An expert system using AI 
strategies to compute 
sample size in statistical 
research. It provides a 
critique upon completion. 

$250.00 

(plus shipping and handling) 

VISA. MC, AMEX. PO and 
Personal Checks accepted. 

The Idea Works, Inc. 
Call toll-free 
1-800-537-4066 
Missouri residents call 
314-445-4554 
FAX 314-4454589 


=IDEAWORKS= 
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9-Track Tape 
For Your 

IBM PC/XT/AT/PS-2 

Read 1600 bpi 9-track 
tapes from a micro, mini or 
mainframe in EBCDIC or 
ASCII as mirror image or 
by individual files. 

Use the 2000 PC'* for 
disk backup, data inter¬ 
change or archival storage. 

PC/XT/AT/PS-2 are trademarks of IBM. 
2000 PC is a trademark of Digi-Data 

DO-DATA CORPORATION 

8580 Dorsey Run Rood 
Jessup. MD 20794 WOO 
(301)498-0200 
Telex 87 580 

l» First In Value 


Circle 97 on Render Service f’nrd Circle 77 J nn Render Service Cnrd 



(Ilf MARVMAC 


Discounting 
Jjf a ^^Computers, FAX 
& Cellular Phones 


Radio/hack sc0 Tandy * 


We will meet or beat. . . 
GUARANTEED LOWEST PRICES 


Mf MARVMAC INDUSTRIES INC 

22511 Kary Fwy. 

Katy (Houston), TX 77450 
1-713-392-0747 FAX (713) 574-4567 


Toll Free 800-231-3680 



IBM 

DISKETTES 

5.25 DS 6023450 — 14.60 
5.25 HD 6109660—32.50 
3.50DS 6404107 —23.95 
3.50 HD 6404078 — 45.95 
2 D 1024 1669045 — 33.95 

RIBBONS 

PROPRINTER . (6328829) — 5.60 

PROPRINTER XL (1040150) - 7.99 

PROPRINTER X24 (1040475) - 810 

PROPRINTER XL24( 1040414) - 11.90 

PROPRINTER II (6328829) — 5.60 
MONO PRINTER (1040440) -- 12.95 
OUIETWRITER (1299790)— 9.45 
QUIETWRITER III (1299933) — 13.95 
DISPLAYWRITER (1299463) — 8.95 


3.5 DS|| 

75 


the 


Disk ette-fr 

Comeciu 




Delaware 1 - 800 - 451-1849 

RO BOX 10247. WILMINGTON, OE. 19850 


i Oklahoma 1 - 800 - 654-4058 

F P.O BOX 1674. BETHANY. OK 73006 

Nevada 1 - 800 - 621-6221 

W RO. BOX 12396. LAS VEGAS, NV. 89112 


Minimum order $2009 "No Surcharge on Visa 
MasterCard' COD orders add S3 Q9. Surface 
Shipping UPS add S4Q9 per 100 for 3Wor 5W, I 
add S 4 qP per 10 O for 8/ US. Mail delivery adol 
9V‘Pnces subject to change without Notice'] 

_FAX(405) 495 4598J 


CPPTPUDCD iqoq . DVTC 































































































































Cross-32 
Meta Assembler 

Table based macro cross-assembler using the 
manufacturer's assembly mnemonics. 

Includes manual and MS-DOS assembler disk 
with tables for alt of the following processors: 

IS02 64 DIO G5C02 65816 

6801 6805 6869 68HC11 

680X0 86X86 COP400 COP800 

8048 8051 8085 8096 

TMS320 TMS370 £8/280 ...MORE 

Users can create tables for other processors! 

Generates listing, symbol table and binary, 
Intel, or Motorola bcxcode, 

: . ' Wx : >*;. 

Free worldwide airmail shipping & handling. 

Check. MG, VISA nr MC: US$199 or CN$249 

Universal Cross-Assemblers 
FOB 384, Bedford. NS 
Canada B4A 2X3 

(902) 864-1873 
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PAL/EPROM PROGRAMMER for PC 


VERSION 2 of Software and Hardware *475 

■ Tnjam fti *mi M iiin MM I, 

NS, 71, Altai, Cyittui, Kirolu' 

FuwmFAU EFLDfUY 
msihlcj, puiiriqf. ind KA tJTHJ. 

■ fTirvLQDru [nchiftr: iciri. wnle, 
verily. [xnlBL't, adit, [wind, util 
[ill lend «nd n»t of piDgrtun 

■ JEUEC libra luppunui 

■ EPROM*, 

1 hmeton [neLvdfli rad. wiiw, 

«nf). Hu* cMl. III/LO tpIlL 
«dll in ASCE, nix, ar Ehtclml 
' INTEL Hei ind Mdiarofi 3' 

BittonJ file Hippo rt 


[200/100 MH 2 LOGIC ANALYZER for PC 


LA37100 

*12W 

LA272DQ 

*1899 

* 2* Chin*] mode wdi 4K*fc»Ml - * Owml *M* vidi Iftfrctumnd 

* Enumil Ei|£i fonra 20GMHR(t-AT?200> tt 1CCMHWLA37LOOJ to ISO Hi 

* Eilmul dock fttsttl PCwNI MH* ■ 16 LrVnl ThHjmnp Suqe*nL* 

* ThresJiuW VolutpP Uwl it TTL. BtL, u-tVn +MV Tniihii » Dm 
Oilfttlf to Tim In* OiiRFim m Suit Lnl * SmLtol Dili Bid Setup frife. 

(201)994-6669 

Unfc Computer Graphics, Inc. (Sj&Ojl 
4 Sparrow Dr. Livingston, NJ 07039 rajPC7J 





Data Acquisition Interlaces 

for IBM PC/XT/AT & PS/2 



CATALOG 

• PC Based Instruments 

• Motion Control 

■ Frame Grabber Boards 

• Industrial Data Acquisition 

■ Communications Interfaces 

■ Software Packages 


m©troButo 

C (moral inn J 


440 Myles Standlsh Blvd... Taunton, MA 02760 
(508)000-3000 TUX: 503989 FAX: (5001880 0179 
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Computers for the Blind 

Talking computers give blind and 
visually impaired people access to elec¬ 
tronic information. The question is 
how and how much? 

The answers can be found in The 
Second Beginner s Guide to Personal Com¬ 
puters for the Blind and Visually Impaired 
published by the National Braille Press. 
This comprehensive book contains 
reviews, written by blind users, of soft¬ 
ware that works with speech. 

Send orders to: 

National Braille Press Inc. 

88 St. Stephen Street Boston, MA 
01115 

(617) 266*6160 

$12.95 for braille or cassette 
$14.95 for print 

NI3P is a nonprofit braille printing 
and publishing house 


8051 68HC11 

EMULATORS 



for Info call : 


Australia. 

(02) 654 1873 

Austria. 

(0 222) 38 70 38 

Benelux. 

+ 31 1058-1S133 

Danmark. 

(02) 65 81 11 

Finland .... ... 

90 452 1255 

France 

(61) 89 412 801 

Great Britain ...... 

0962-73 3140 

Israel. 

(03) 4B4032 

Italy. 

(Oil) 7710010 

Korea. 

(02) 784 7041 

New Zealand 

(09) 392484 

ftirtugal . 

(01) 83 56 70 

Scandinavia 

+ 48 40922425 

Singapore. 

065 743-2086 

Spain, 

(93) 217 2340 

Switzerland. 

(01) 740 41 05 

Taiwan. 

(02) 7640215 

West Germany .... 

08131-1687 

U.SAFAX_ 

(408) 378-7869 

noHau 

51 E. Campbell Ave., 
Campbell. CA 950M 

CORPORATION 

(408) 866-1820 

S*e our ad or 

i page 326, 


MULTI-USER UND£ SYSTEM V 
ON A 286 

The Opus532 Personal Mainframe 
allows you to implement AT&T 
UNIX System V on your IBM AT, 
XT or compatible PC. 

The Opus532 Personal Mainframe 
consists of: 

* Opus5-a complete port of 
AT&T UNIX System V 

* Opiia32-a 32 bit cepneceHsor 
board based cm the HS32DOO 
chip set with 2MB of memory 

- Opus software that integrates 
the Opus UNIX coprocessor sub¬ 
system into the PC-DOS 
environment. 

We have these high performance 
boards available at substantial 
reduction from list. Please Call Ken 
Eng @ 708-827-6674 or Fred 
Manhartsberger @ 703-827-6611. 

ST SYSTEMS 

1577 Spring Hill Rd. 

Vienna, VA 22180 


Advertise your 
computer products 
through 
BYTE BITS 

(2" x 3" ads) 

For more information 
call Mark Stone at 
603-924-6830 

BYTE 

One Phoenix Mill Lane 
Peterborough, NH 03458 
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OPTICAL 

WORM 

*895 


Write Once Read Many... California Drgital has just purchased 
hundreds Of Information Storage’s ISI7525WC optical WORM 
drive. Chosen ' Editors Choice'' by PC Magazine, (March 29, 

198S) the 525 provides 230 megabytes of random accessible data 
on each doubled sided flippy cartridge, {manually flipped) 

Optical Storage is the perfect medium for maintaining "on line'' 
programs or olher static data, Also ideal for sending to field offices, 
catalogs. part lists or any data where random accessibility is 
required. j 

The IS 1/525 is available in external or Internal configuration. Sup-1 
plied with one cartridge, ESDI/PC controller, caWe and lrsinspa-1 
rent optical software. For additional information, contact Steven in 
our technical support departmenl (213) 217 1947 The IS 1/525 is 
a current production drive. 



image scanning tor OCH teal, photographs, and 
line art. Nigh resolution 300 DPI. the 0E5T PC Scan 
Plus/651 is capable erf rendering phonographs ioa2 
halftone shadas. Aten inputs text directly from 
printed pages to ASCII files or dirertty irtfo must word 
processing programs. Electronic status display. 
Available Tor both ihe Macintosh [SCSI] or iris IBM,-' 
PC. Please specify 1 15 or 230 volt 
Original price was over S3QQ0, now is your chance to 
purchase a DEST scanner lor only $659 


. J 

flEC/890 
user 




NEC interlace mi tor above 156 
Sony CD/51 Olnternsl driveonly ..559 
Sony 61 01 external drive only ,. 795 
Sony Z3DB interface Xil ..159 

Panasonic LF5000 ‘wri'e once" 1395 
Panasonic interface krt for above 35-9 


CD/ROM Complete KH 

Doctor, lawyer, Indian chief ,,. Virtually every industry and pro¬ 
fession is disseminating information on CD/ROM One compact 
disk, the same size as an audio disk, can store over 500 mega¬ 
bytes of data in High Sierra format. 

Below is a listing of some of the CD/ROM dnves currently avail¬ 
able from Cafifornia Digital. The best value is the Eclipse 430 
external drive. The CDS/430 includes PC/XT interface, cables, 
sampler software and MS/DOS extension It also offers an audio 
output feature for mulitmedia presentations, The system is Man¬ 
ufactured in Japan by one of the Worlds fargesl producers of 
magnetic storage equipment. A super value at only £539. 

Eclipse -130 External system $539 
HitacW 1SQ3S External system . .$95 

Mil ach 13500 Internalsystem 595 

Hitachi internal drive only ..._.519 

NEC CDR/77 External drive ortfy .BBS 
NEC CDR/gp Internal drwftonly .539 

40 Meg. Tape 

Back-up 

*239L 

Head Crash, Power Spikes orjusl poor disk maintenance... 

Don't loos* data because you didn't back up. The AJtoy/40 sg an inpxjwnsive 
way to save and restore files in Site event that your data has been distroyed. 
This 40 megabyte hall height tape beck is manufactured by North Americas 
largest producer of dels retrieval equipment. 

No need to purchase a separate tape eonfioller... ihe Altoy/40 attaches cKHty 
to your existing floppy disk controller. Supplied software allows your computer 
to back up any time bay orl^ght Come back in ihe morning and 40 megabytes 
of irreplacable data hag been stored cm one Scotch DC^2Q0Q data cassette. 
Back up entire hard risk, modffi«t Tiles only, or by tile name. Loss nF data is 
inevitable but when you are backed up on an Allpy740 its non a catastrophe 


Saba Scanner *359 


The Saba Scanner inputs a printed page of evenly 
spaced te*l in less than three seoends. included 
OCR software allows y&jr computer to uansfer 
printed pages into ASCII files or directly to spread- 
sheets ana most ward p/ocessing programs 
Archival data, legal trials... No problem Simply in¬ 
set trie page into trie Saba and in seconds the docu¬ 
ment is digested mid your computer and ready ter 
editing. Also does Ima drawings trial do rwt requir e 
gray tones. Limited quantities avfutabte Original 
price Si 299; now ant 


SABA SCAMMERS 

S age scanner with OCR software . „ 1399 

and held scanner with OCR soft.—790 

DESTSCANNERS 

PC/651 scan- 32 shades.3995 

2000 edge lead scanner...„„.... .935 

MICROTeCH 300G 256 gray scales 2195 
DR HamfiScan 300 with Hate....359 


PRINCETON GRAPHICS L5-3OT.1095 

PANASONIC 

R5505 Image page scanner---1499 

RSS06 Page -scanner...1899 


359 

159 

559 

719 

1759 

199 

789 

999 

1359 




PC Magazine has ehcrean Ihe NEC-E90 tsesi laser 
printer ol ihe year. (Jan. 12,19BB). And ils obvious 
why... the printer is Postscript. Hewlett Packard, and 
Apple compatible, and ocmes standard with three 
megabytes of memory The S90 accepts data from 
parallel, serial and Aqp^Talk be vices 


HEWLETT PACKARD 

Laser Printer It. 300x300 .2595 1659 

Laser Printer ll/D double sided. . ,.3995 2995 

QMS PS/Bi 0 2 Mag „ 35 tonis. Poet/S.5495 3679 

APPLE L aser Written NTT ■ .4 55D 3559 

NEC890 Postscripl. 3 meg.4975 309S 


379 

3729 

279 


HITACHI 

HDQ 1212 Puma 12x12''.. 
HDG 151515x15-,. 


Tiger 1111C. 12x12 stylus e*lm.727 

HDG 3348,36x40". 5357 

SUM MAC RAP HICS 

Summa 1201 plus 12x12". 599 

TB 3646,36x49" . 4749 

KYE Genius TabfcH w/4 but. mouse .. .599 

CALCOMP 

25100,12*1«V.. 1275 

9 f 400.36x40".™..—,.4116 


Microsoft Mouse 

Your choice, Microsoft "Inport Buss Mouse" or 
"Serial Mouse'. The industry standard, Hsl price 
|150. now available for only $59 includes soft¬ 
ware and manual. Packaged ir 



V&f 

Tho DXVgeo is an eight pen. size "S' 1 flat bed plotter 
This uni| is lulfy HP 7470/7475 compatible and ac¬ 
cepts both parallel and serial inpuls. 

Digital LED coordinate display. 05mm step resolu¬ 
tion and electrostatic paper holder Hie cnly.swne of 
the outstanding features on this quality ptotier. 

PLOTTKRS 

HOUSTON INSTRUMENTS 

DMP41 Bmqlepen.aips.C4D.5995 2295 

DMP 52 Single pen, 16 ipluCaO.3296 2496 

DMP 56C size A-E, 16 Ips .5695 3095 

DMP61 Single pen, 32 Ips, A-D..4295 3096 

P0695A 4_pen, size "B *3 ips.70S 596 

CALCOMP PLOTTERS 

1023 Artisan A-D, 0 pen, 30 ips....,4695 379S 

1D43GT size A-E, 6 pen. 24 Ips.7995 5495 

HEWLETT PACKARD 

747SA 6 pen size "8 H _...1895 1495 

7550A 6 pen size “B" 32 ips.3600 2996 

7595A 8 pen. size A-E, 24 Ips.9990 7M5 

Hitachi Rotters 

672/XD 4 pen, size "BT.S95 5»5 

675 size "A-P" S pen....5600 3995 

FUJITSU Imagegraph, 6 pen, 1 lx 32 .1295 895 

IOLINE PLOTTERS 

LP3700 SdtpE.10 ipC„,. u . u ..,.. u ,. u - uu Al 95 319S 
LFG700MP 6 pen size E' 10 ips 4695 3495 

HOLAND plotters 

DXY9OT flatbed stze'8" 8 pen. 9 ips ....i 795 895 

DPX2Q00 size "C" 6 pen with stand ,-,2395 2195 

DPX3366isizfi ,J D" 8 pen with stand 4995 3495 

EKTEnQOMPVTift 

SP600 size "0” 6 pan...995 659 

SP1D0O SingJe pen siib A-D...3995 2795 

SP1000 0 pen, A-D, 32 ips.4695 3359 

JDL 850, size H, C" one meg. memory -,.3845 2799 

VERSATEC 0524 Electrostatic.16,900 13799 

NUM0MC8 

5460 siza "A-D".-249S 1859 

$660 Size "A-D" 0 pen..7495 5759 

CAD SOFTWARE 

AUTODESK 

AutoGad version 10,. .2995 2195 

AuioSkelDh Std& Enhanced 2.0 ... .99 79 

VERSACAD Oesigner.-.~.-2995 1995 

GENERIC CAD level 1..49 35 

AMERICAN SM. BUS’N. Design Cad . 299 179 


EGA Color 
Monitor 


DISKDRIVES 

5” DISK DRIVES 3 V DRIVES 

TECS01 ft height ggl.gide.39 SONY MP-73W. 1.44 Mas,™ 139 

TEC504 ft ht, double sided 59 J£AC235HF 1.44 Meg.. J9 

TANDON 101 m full ht BB TPI ..99 S ^ 4 Form Fader Kit .- 20 

TEAC FD55BA hall height.......69 S'DISKDRIVES 

TEAC FD55FR 95 TPI, half h E, 119 QUME 642 double silted1B9 

TEAC FD55GFR for IBM AT ,109 QUME 641 single sided.99 

PANASONIC 455 Half Heigtit.,.69 SHUGAHT 851R dbl. sided 319 

PANASONIC 475 1,2 Meg,/AT ,99 SHUGAHT 801H egLsJdod ,.,,.259 

Fujitsu 514" double sided.69 SIEMENS 10O/B sgl, sided 119 

Dual enclosure far 5Wi" drives 69 REMEX RFIM600 dbl, aided „f 69 



ideal for CAO/CAW and Desk Top publishing applications. The 
Rdand CD/240 color monrio-r has a resolution of 720 pwels by 
4D0/480 lines on a Blmm dot pilch 12" non-glare screen VGA 
specifications in text mode EGA in graphic mode. 

California Digital has made a special purchase and is able Sooner 
the- CD/240 EGA/VGA RGB color monitor far only K1S 
Full featured, 132 column, nulti-resolution video cuter adapter 
card available- for Dnly $139 additional. Gomparabie card package 
would retailor Si Q9S 


Color Graphics Terminal 


40 Megabyte Hard Disk HR 

>391 


Forty megabyte internal hard 
disk drive, controller and cables 
ail for only $397. 

The kit includes the a 40 mil¬ 
lisecond Miniscribe 3650 drive 
and a half slot Western Digital 
controller. ,,, 




$5»»5 


Thirteen inch color graphic terminal is both VT-l 00/51 
and Tektronix 4010/4014 compatible. The 7107 offers 
a pallette of 4,006 colors on a 640 pixel by 480 line 
non-glare black screen. 

Horizontal pan and image zoom, to 16 Times onginaf 
size make Itie 7107 the ideal Eerminal for CAD/CAM 
applications. 


Five Inch Winchester Disk Drives 

Fries dues rial include control ter. eacri two v 

SEAGATE 225 20 Meg. Vi HI- 23$ 229 
SEAGATE 238 30 Meg. RLL 259 249 
SEAGATE 251/151 M 2BniS. 459 445 
SEAGATE 4096 96 M.35mS. 559 539 
MINI SCRIBE 0425 25 M 65itiS239 227 
MINI SCRIBE 3650 50 M 61 ms. 319 369 
MINI SCRIBE 6065 90 meg. 459 435 
MI Nil SDR IBE 3053 25 ms. ft hi, 359 339 
FUJITSU 2242 55 M, 35mS. 1299 1229 
FUJITSU 2243 86 M. 35mS. 1695 1619 
ROQIME R0-2Q4E 53 Meg. S95 S59 
MAXTOR XT1140 140 Meg, 1495 1450 
MAXTOR XT219G 192 Meg. 1919 1675 
TOSHIBA MK5670 M, 30mS. 1269 1229 
CONTROL DATA WREN 'T F call 


ViSA 


5:00 AM la 5:00 PM 
Pacific Time 


Every year since 1973, customers from virtuafly every nation in the free 
World have chosen California Digital for their data processing requirements. | 
ft Its comp ilia r, California Digital has il~, complete mlnisystem or fust one 
microchip. California Digital offers over 1G r G00 unique computer products. 
Regardless of how specialized your data processing requirements... 

| California Digital is your one stop shopping solution 


• Winchester Controller* Icr IBM/PC • 

XEBEC 1220 with Happy controller 159 
DTC 515OCX 119 

flMTI 5527 RLL conlruller 99 

ADAPTEC 2070 ALL controller 99 
AD ARTEC 2372A 1/1 interlsal 159 
WESTERN DIGITAL WD/1002WX2 39 
WESTERN DIGITAL 1603WAH or WA2139 
WESTEH N 01G1TAL1Q07/WA2 ESDI 239 

• SCSl 'SASI Winchester Controllers + 

XEBEC 141GA 5ft M tool print 239 
WESTERN DIGITAL 1D82-05E 5ft' “ 229 

OMTI 20L 39 

• Winchester Accessories • 

0 ua I f la ppy sne. a nd paw e rsiup ply 59 
Winchester enclosure and supply 139 
Switch! ng power supply 49 


TECHNICAL & CALIFORNIA 

( 213 ) 217-0500 

TOLL FREE ORDER LINE 

( 800 ) 421-5041 


Telefax • (21 3} 217-1951 







































































































NEW LOW 
PRICES I 


MEMORY 

DYNAMIC RAMS 


PART 

SIZE 

SPEED 

PINS 

PRICE 

4116-156 

16364K1 

150ns 

16 

.99 

4164-156 

05538* i 

10Qn$ 

16 

2.49 

4164-12D 

65536k1 

120ns 

16 

2.89 

4164-106 

{35536*1 

100ns 

16 

3,39 

TMSA464-12 

65536k* 

120ns 

18 

OSS 

*1256-150 

262144*1 

150ns 

16 

4.49 

41256-120 

262144k1 

120ns 

16 

4-99 

41256-100 

262144k1 

100ns 

16 

5,49 

41256430 

2621 4*.k 1 

80 ns 

16 

5,99 

41256-60 

262144*1 

60ns 

10 

7.99 

414256-100 

262144k* 

100ns 

20 

14.95 

*14256-80 

262144k4 

80ns 

20 

16.95 

1 MB-120 

1040576x1 

120ns 

10 

13.95 

1 MB-100 

1048576k 1 

100ns 

10 

14.95 

1 MB-BO 

1040576x1 

00ns 

18 

15.95 


SIMM MODULES 



PART 

SIZE 

SPEED 

FOR 

PRICE 

41256A9B-12 

250Kx9 

120ns 

PC 

59.95 

41256A9B-B0 

256K k9 

sons 

PC 

59,95 

421W30ABB-10 

1 MB « 8 

100ns 

MAC 

159,95 

421OOOAOB-lO 

l MB , a 

100ns 

PC 

159.95 

421ODOA9H-00 

1MB *9 

80ns 

PC 

179,95 


STATIC RAMS 



PART 

SIZE 

SPEED PINS 

PRICE 

TMM201S-150 

2048x8 

150ns 

24 

3,25 

HM6116LP-2 

2046x0 

120ns 

24 

5.49 

HM6264LP-15 

8192x8 

150ns 

28 

8.95 

HM6264LP-12 

0192x8 

I20ne 

20 

9.95 

HM43256LP-15 

32766x0 

150ns 

20 

19.95 

HM43256LP-12 

32788x8 

120ns 

20 

21.95 

HM43256LP-10 

32760x0 

100ns 

20 

24,95 j 


MATH COPROCESSORS 


SOar 5 MHz 09.95 

8097-2 9 MHz 129 95 

6097-1 10MHz 166.95 


inteT 


S YEAR 
WARRANTY 


80287 

6 MHz 

139.95 

V 


80267-8 

0 MHz 

209.95 




80287-10 

10 MHz 

238,96 

to 



32-BIT COPROCESSORS 




00367-16 

16MKz 

359,9$ 

/ 

y * 


80307-SX 

16 MHz 

318,95 

w 



80367-20 

20 MHz 

399-9$ 




80307-25 

25 MHz 

188.85 1 

W INCLUDES MANUAL 

00307-33 

33MHz 

049.95 

A SGFTWAHE GUIDE 


74 SERIES LOGIC 


7400 

.19 

74LS32 

.18 

74LS245 

, 7 $ 

74LS0D 

.10 

74LS73 

.29 

74LS273 

hTB 

74LS02 

.17 

7474 

33 

74S288 

1.69 

7404 

,19 

74LS74 

.24 

74LS322 

305 

74LS04 

,16 

74574 

-49 

74LS367 

.39 

74S04 

.29 

74LS138 

.39 

74LS373 

.79 

7406 

,29 

74LS155 

,59 

74LS374 

.79 

7408 

.24 

74LS163 

.39 

74LS393 

.78 

74LS06 

.10 

74LS240 

-09 

74LSSS2 

3.20 

7432 


74LS244 

,89 

74LS600 

2,40 


C.P.U.'s 


8G52AH 

BASIC 


9250 
8251 A 
9250-5 


87*1 

9749 

87*9 

9755 


65G02* 7.95 

6522 2.95 

V-2Q 

V2C 6.95 

V2O-0 8.95 

V20-10 11.95 

V3G 13.95 


MiSC 


DAC080Q 

1793 

COM8116 
MCI 4«818 
MM50167 
IN58250 
Nsi&iao 

LB317T 

NE555 

LM741 

7605T 

7012T 

75150 

7515* 

14411 


CRYSTAL 

OSCILLATORS 

i.OMHz 5.95 

1.9*32 5.95 

20.0 4.95 

24.0 4.95 


PALS 


15L8 

2.95 

16R4 

2,95 

16R6 

2,95 

16R8 

2.95 

20L6 

4.95 

20R4 

4.95 

20R6 

4.95 

2OR0 

4.9$ 

20X8 

4.95 


Peril's 

HIGH-TECH 

SPOTLIGHT 


loti month I reviewed Improved hard ditk performance Itom 
proper interleaving, Hill month* topic h memory interleaving. 


Although as Important to memory design or access lime, 
CYCLE time is seldom discussed beyond the board designers 
lab- ACCESS lime is the time It takes a memory cNp la either 
make Its contents available to the processor {read], or store 
the dcita thai me processor wants saved {write), CYCLE time 
Is equal to access Hme plus precharge time. PRECHAPGE 
time bt me lime n lakes the memory chip lo restore its Interna! 
charge otter a read or write cycle. In many processor designs. 
the critical liming raciot thai prevents back to back memory 
accesses Is the precharge delay, because without It, the 
processor could run fu> speed ahead with no WAIT nates. 


Interleaved memory is used lo nullify that delay. First the 
memory It divided Into Ml and right banks. The processor 
men accesses the memory by alternating from one bank to 
another while me len bonk Is recovering from on access 
{precharging), the righl bank Is ready to go; on I he next 
access irom the left bank the righl bonk recovers. 


While not alt accesses are sequential, and sometimes the 
memory request will be lo the same bank that was Iasi acces¬ 
sed, me vast majority will be kiferieaved and the machine 
will run at NEAR ZERO wait states because of Interleaving. 

Derick Moore, Director of Engineering 


PROTOTYPE CARDS 


Ffl-4 EPOXY GLASS LAMINATE WITH GOLD PLATED 
EDGECAHD FINGERS AND SILK SCREENED LEGENDS 


JDR-PRl 

JOR-PH2 

JDR-PR2PK 


FDRXT 

WITH +5V AMD GROUND PLANE 
ABOVE WITH I/O DECODING LAYOUT 
PARTS KIT FOR JDR-PR2 ABOVE 


27.95 

29.95 
9.95 


JDR-FR101G 

JDR-PR10PK 


FOR AT 

BIT WITH F/O DECODING LAYOUT 
PARTS KIT FOR JDR-PRl 0 ABOVE 


34.95 

12.95 


JDR-PR32 
JDR-PRl 8 
JDR-PR18PK 
JDR-PR15V 


FOR PS/2 

32 BIT PROTOTYPE CARD 
16 BIT WITH I/O DECODING LAYOUT 
PARTS KIT FOR JOR-PR18 ABOVE 
16 BIT FOR VIDEO APPLICATIONS 


69 95 

49.95 

15.95 

39.95 


SIMPLIFY PROTOTYPING AND TESTING 
EXT-6080 0 BIT FOR 80B& MOTHERBOAR DS 

EXT-96 286 1S-B1T FOR 286/386 MOTHERBOAR DS 

Exr-ie MicroChannel 10 -bit 

EXT-32 MICROCHANNEL SE-BIT 


29.95 
3995 

69.95 
9995 


EPROMS 


PC BREADBOARD-ON-A-CARD 


PART 

SIZE 

SPEED 

vpp 

PINS 

PRICE 

2708 

i024x0 

450ns 

25V 

24 

4.95 

2716 

2040*0 

450ns 

25s/ 

24 

3*9 

2716-1 

2048x8 

350ns 

25V 

24 

3.95 

2732A 

4090*8 

250ns 

21V 

24 

3.95 

2764 

0192*8 

450ns 

12.5 V 

2S 

3-49 

2784-250 

0192*8 

250ns 

T2.5V 

20 

3-69 

2764-200 

8192x8 

200ns 

12.5V 

28 

4-25 

27C64 

8192*8 

250ns 

12.5V 

20 

4.95 

27128 

16364x8 

250ns 

12.5V 

28 

4,25 

27139A-200 

16384x8 

200ns 

12.5V 

28 

S.95 

27256 

32788x8 

250ns 

12,5V 

20 

4.95 

27256-200 

32768x8 

200ns 

12.5V 

28 

6.95 

27C255 

32760x0 

250ns 

12.5V 

20 

5-95 

27512 

65636x8 

250ns 

12.5V 

28 

8-95 

27C512 

65536*8 

250rts 

12JV 

28 

9 95 

27C101 -20 

131072x8 

200ns 

12.5V 

32 

29.95 


♦ 62 BUS LINES 

♦ USE UP TO 2 * 14-PlN ICS 
■ 1940 TIE POINTS 

♦ DB25 D-SUB CONNECT. 

PDS-604 £49.95 


SOLDER STATION 


■ ULAPPROVED 
« HEAT SETTING ADJUSTS 
- HP TEMPERATURE READOUT 
♦ REPLACEMENT TIPS IP 12.35 

168-3C $59,95 


EPROM ERASERS 


CABLES AND GENDER CHANGERS 

MOLDED; GOLD-PLATED CONTACTS; 100% SHIELDED 


DATABASE II *39-99 

-SHIRT POCKET SIZE I 

-ALL SIZES UP TO4 AT A TIME 

- ERASES MOST EPROMS IN 3 MINUTES 

DATABASE II 


CBL-PRINTER 
CBL-PRINTER-25 
CBL-PHINTER-RA 
CBL DB25-MM 
CBL-DB2&-MF 
CHL-9-SERIAL 


SPECTRONICS 

CORPORATION 


Model 

Timer 

flfOl 

Chips 

intensity 

(uW/Cm*) 

Unit 

Coat 

PE-140 

NO 

9 

8.000 

$89 

PE-140T 

YES 

9 

0,000 

$139 

PE-240T 

YES 

12 

9,600 

*109 

PL-2S5T 

YES 

30 

9,000 

$255 


CBL-CNT-I4M 
CBL-FDC-EXT 
CBL-MNT-9 
CBL-MODEM 
GENDER-VGA 
GENDER-9-25 


$ FT. PC PRINTER CABLE 
25 FT, PC PRINTER CABLE 
RIGHT ANGLE PRINTER CABLE 
DB25 MALE-D02S MALE 6 FT. 
DB25 MALE-0826 FEMALE 6 FT 
DB9 FEMALE-DBM MALE 6 FT 
5 FT. KEYBOARD EXTENSION 
36-PIN CENTRONICS -M/M 
37 PIN EXT FLOPPY CABLE 
9-PIN monitor extension 

MODEM DB25DB2H FEMALE 
DB9-DB15 ADAPTOR 
DBS-0025 SERIAL ADAPTOR 


SUPPLIES 


JIM'S BARGAIN 
HUNTERS CORNER 


138 WATT POWER SUPPLY 

* UL APPROVED 

* +5V@1&A, *12V@4.£A, 


PAL KIT 

AN ENTRY-LEVEL | 
COMPLETE PAL 
DEVELOPMENT 
KIT FROM CUPL. 
FULL SUPPORT 
FOR 16L0, 16R4, 
1BR6. 16R9, 20LQ, I 
20R4. 20R6, 20R6. 
AND 20X0. 
MOD-MPL-SOFT 
$40.95 


-5V @ .5A,-12V & -5A 

PS-135 

PS-150 150W SUPPLY 


Jim Wharton 
JDR'a VP Seles 


200 WATT POWER SUPPLY 

■ UL APPROVED 

* +5V@20A, 4l2V@7A, 

■5V & 5A. -12V & ,5A 

PS-200 $89,95 

APPLE TYPE SUPPLY 

* WITH APPLE CONNECTOR 

* +5V@6A,+12V@3A, 

-5V@ 1 A, 12V A 

PS-A $59.95 


$14055; 

HIGHSPEED > - 

286/386 
FLOPPY/HARD CONTROLLER 


WILL BE *169.95 

* 286/366 COMPATIBLE FLOPPY,HARD CONTROLLER 
■ 1;| INTERLEAVE FOR FASTER OPERATION 

* CONTROLS UP TO 2 HARD DRIVES -A 2 FLOPPIES 

* ALLOWS CONCURRENT OPERATION OF 1 FLOPPY 5 
1 HARD DtRVE 

MCT-FAFH EXPIRES 10/81/99 
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NEW LOW 
PRICES! 


2400 BAUD 
MODEM 
$g$95 


VGA 
COMPATIBLE 
PACKAGE $QQg 


* HAYES COMPATIBILITY 

■ AUTO DIAUANSWER 
■SELF .TEST ON POWER UP 

■ FULL AND HALF DUPLEX 

■ TOUCHTONE OR PULSE DIALING - 2ND PHONE JACK 

PRO-241 


| DF1 HANDY SCANNER—400 DPI 

$ 199 95 


* 720 X 540 MAX RESOLUTION. E4D X 480 IN 1(3 COLORS, 

528 X 480 RESOLUTION IN 256 COLORS - IBM STYLE MONITOR 
■ VGA. EGA. CGA, AND MGA COMPATIBLE 
VGA-PKG (INCLUDES VGA CARD AND MONITOR) 

VGA MONITOR $959 

■14“ ANALOG VGA - GLARE RESISTANT SCREEN ■ 720 X 480 
- TILT /SWIVEL BASE - FRONT MOUNTED POWER SWITCH 

VGA-MONITOR 

$429 


REUSYS MULTISYNCH 

- FULL FEATURED MULDSCAN MONITOR WITH UNLIMITED 
COLORS ■ flOO X 5B0 RESOLUTION, 14“ NON GLARE DISPLAY 

- AUTO SWITCHING - Tf UANALOG VIDEO INPUT 

J DR-MULTI 


L ' 


* QUICKLY SCANS UP TO 4.1' 

WIDE IMAGES - 100.200,300. 

400 dpi both directions - saw a 

3 HALF-TONE MODES - 32 LEVELS OF 
GRAY SCALE * HERCULES, CGA, EGA AND VGA COMPATIBLE 
■ INCLUDES HALO DPE AND IMAGE EDITOR SOFTWARE 

HS-3000 

OCR-SOFT CHARACTER RECOGNITION SOFTWARE $99.95 


EGA SPECIAL! CARD A MONITOR-JUST $479 | 


EGA-MQNITOR 14" RGB MONITOR $339,00 

JDR-RGB 14“ RGB MONITOR T1LT/5WIVEL BASE $239-95 
JDR-MONO 12" TTL MONOCHROME GREEN $69,95 

J DR - AM HER 12" TTL MONOC hRome-AmbEb $69.95 


UPRIGHT 

CASE 


*299 9S 


SPACE SAVING DESIGN HOLDS ALL SIZES 
Of MOTHERBOARDS AND INCLUDES: 

■ 250W POWEH SUPPLY - MOUNTS 
FOR 3 FLOPPY a 4 HARD DRIVES 

- TURBO & RESET SWITCH ■ LED SPEED 
DISPLAY * POWER & DISK LED'S 

- ALL HARDWARE, FACEPLATES * SPEAKER 

CASE-100 

CASE-FLIP for soee mb’s $39,95 

CASE-SLIDE FOR 6080 MB'S $39-95 

CASE-70 FOR 236 MBS $89.95 

CASE-50 FOR MINI 286 MB S $59.95 

CASE-JR MINI 286 W.1 MW PS $149.95 


1 


STANDARD KEYBOARDS: 

BTC-5060 AUTOSENSE FOR XT/AT 
MAX-5060 W/TACTILE FEEDBACK 


QUALITY 
KEYBOARDS 


$59,95 

$64.95 


ENHANCED KEYBOARDS : 

BTC-5339 AUTOSENSE FORMAT, AUTOREPEAT $69.95 
K103-A AUDIBLE “CLICK" STYLE $84,95 

MAX-5339 MAXI-SWITCH W/TACT1LE FEEDBACK $84.95 


DPI SERIAL MOUSE 


* 3-BUTTON OPTO MECHANICAL 
•2DGD.P.I. ■ 5-1/2* CABLE 

- USES SERIAL PORT COM 1/2 

- INCL SOFTWARE DRIVERS 

DMS-200E 

MOUSE 4 HALO DPE SOFTWARE 

DM5-200 $59.95 

Eg>- LOGITECH MICE 

* ■ THREE BUTTON SERIES 9 


* 39 ®* 




LOGC9 
LOGC9-P 
LOGC9-PBL 
LOGC9-PC 
LOGB9 
LOGB9-P 
LOGB9-PBL 
LOGB9-PC 


* SERIAL PS/2 COMPATIBLE 


SERIAL MOUSE 

SERIAL MOUSE WITH PAINTSHOW 
SERIAL MOUSE WITH PUBLISHER 
SERIAL MOUSE WITH PAINT/CAD 
BUS MOUSE 

BUS MOUSE WITH PAINTSHOW 
BUS MOUSE WITH PUBLISHER 
BUS MOUSE WITH PAINT/CAD 


$98.95 

*10945 

$149.95 

$154.95 

$89.95 

$10495 

$139.95 

$149.95 


MODULAR CIRCUIT TECHNOLOGY 


NEW LOW 
FH1CES1 


DRIVE CONTROLLERS: 


MCT-FDC 
MCT-FDC-HD 
MCT-HDC 
MCT-RLL 
MCT-FH 
MCT-AFH 
MCT-AFH-RLL 


floppy disk controller 

1 44 MB FLOPPY CONTROLLER 
HARD DISK CONTROLLER 
RLL CONTROLLER 
FLQPPY/HARD CONTROLLER 
266/386 FLOPPY/HARO 
286/336 RLL CONTROLLER 


$29.95 

$49.95 

$79.95 

$89.95 

$139.95 

$149.95 

$199,95 


DISPLAY ADAPTOR CARDS ; 


MCT-MGP 

MCT-CG 

MCT-EGA 

MCT-VGA-8 

MCT-VGA-16 

MCT-MGMIO 

MCT-MGAIO 


MONOCHROME GRAPHICS 
COLOR GRAPHICS ADAPTOR 
ENHANCED GRAPHICS ADAPTOR 
0 BIT VGA, ANALOG ONLY 
IB-BIT VGA, 1024X763 RES- 
MONOGRAPHICS MULTI VO 

zaaaae monographics l <Q 
MULTIFUNCTION CARDS: 

MCT-MIO MULTI I/O FLOPPY CONTROLLER 

MCT-IO MULTI I/O CARD 

MCT-AMF 266/366 MULTIFUNCTION 

MCT-AIO 206/386 MULTI t/O CARD 


$59.95 

$49,95 

$149.95 

$199,95 

$329.95 

$119.75 

$99.95 


$79.95 

$59.95 

$139.95 

$59.95 


MEMORY CARDS: 

MCT-RAM 578K RAM CARO 

MCT-EMS EXPANDED MEMORY CARD 

MCT-A EMS 235/386 EMS CARD 


$129.95 

$139.95 


MODULAR PROGRAMMING SYSTEM 


INTEGRATED MODULAR SYSTEM EASILY EXPANDS! ALL 
MODULES USE A COMMON HOST ADAPTOR CARD-USE JUST 
ONE SLOT TO PROGRAM EPROMS T PROMS , PALS & MORE 


HOST ADAPTOR CARD $29.95 

* UNIVERSAL INTERFACE FOR ALL 
THE PROGRAMMING MODULES! 

• SELECTABLE addresses 
PREVENTS CONFLICTS 

■ MOLDED CABLE 

MOO-MAO 


EPROM MODULE $119.95 

■ PROGRAMS 24-32 PIN EPROMS, CMOS EPROMS 
8 EEPROM5 FROM 10K TO 1024K • HEX TO OBJ 
CONVERTER - AUTO, BLANK CHECK/PROGRAM/ 
VERIFY - VPP 6, 12,5,12-75, 13, 21 a 25 VOLTS 
- NORMAL. INTELLIGENT, INTERACTIVE & QUICK 
PULSE PROGRAMMING ALGORITHMS 
MOD-MEP 

MOD-MEP-4 4 EPROM PROGRAMMER $189,95 
MOD-MEP-6 B EPROM PROGRAMMER $259.95 
MOD-MEP-16 16 EPROM PROGRAMMER $499,95 


UNIVERSAL MODULE $499.99 

* PROGRAMS EPROMS, EEPFOMS, 

PALS. fl|.POLAR PROMS. 0748 4 0751 
SERIES DEVICES; 1BVS AND 2flVg GA1.S 
(GENERIC ARRAY LOGIC} FROM LATTICE, 

NS.SGS - TESTS m. CMOS. DYNAMIC 
A STATIC RAMS - LOAD DISK, SAVE DISK, 

EDIT BLANK CHECK, PROGRAM. AUTO, 

READ MASTER, VERIFY AND COMPARE 
- TEXTOOL SOCKET FOR .3“ TO 6“W- !CS I 8-40 PINS) 
MOD-MUP 


DIGITAL 1C MODULE $129.95 

- TESTS TU. CMOS. DYNAMIC 8 STATIC RAM 

■ AUTO SEARCH FOR UNKNOWN PART NUMBERS 

■ USER-PROGRAMMABLE TEST PROCEDURES 

MOD-MIC 

PAL MODULE $249.95 

■ PROGRAMS MWH, NS, Tf 26 & Tl 24 PIN DEVICES 

- BLANK CHECK, PROGRAM. AUTO. HEADMASTER 
VERIFY a SECURITY FUSE BLOW 

MO0-MPL 

CUPL SOFTWARE—ENTRY-LEVEL PAL DEV. KIT. 

MOO-MPL-SOFT $99.95 


HARD DISKS 
20 MB $ 199 
30 MB $ 219 
40 MB $ 319 
28 MS $ 389 
00 MB $ 389 


KITS 
20 MB $ 249 I 
30 MB $ 279 1 

<%> Seagate , 


CUT 


80 mb $ 569 PRICES! 


SIZE 

MODEL 

AVG. 

FOHM 

FACTOR 

DHIVE 

ONLY 

XT 

KIT 

ATF/H 

K3T 

20MB 

ST-225 

65 MS 

5-1/4" 

1190 

$240 

$309 

20MB 

ST-125 

40 MS 

3-1/2" 

5259 

$200 

5373 

30MB RLL 

ST-238 

65 MS 

5-1/4 H 

$219 

$270 

$379 

30MB RLL 

ST-130 

40 MS 

3-1/2" 

5289 

$330 

5429 

40MB 

ST-251 

40 MS 

5-1/4" 

$310 

$360 

$429 

40MB 

ST-251-1 

2B MS 

5-1/4" 

$380 

$439 

5400 

60MB RLL 

ST-277 

40 MS 

5-1/4" 

$380 

$440 

$540 

60M0 

ST4096 

?.B MS 

5-1/4" 

$560 

— 

5079 


1SQMB £SDI$1QQK 
DRIVE KIT 


5-1/4- HARO DISK, FLQPPY/HARD 
CONTROLLER. CABLES, MOUNTING 
HARDWARE & SOFTWARE. 1 355-PKG 


1.44 MB 3-1/2" DRIVE 

* 99* s 


* ULTRA high DENSITY 
- HEAD/WHITE 720K DISKS, TOO 
FDD-1.44X BLACK FACEPLATE 
FDD-1,44A BEIGE FACEPLATE 
FDD-1.44 SOFT SOFTWARE DRIVER $19.95 


1/2 HEIGHT FLOPPY DISK DRIVES: 
FD-55S 5-1/4" TEAC D5/PD 360K 

FD-55G S-T/4" TEAC DS/HD 1J2M 

FDD-380 5-MT D5/DD 360K 

FDD-1 2. 5-1/4* OS/HD 1 2M 


$99.95 

$129.95 

$69.95 

$95.95 


MOTHERBOARDS 


25 MHZ 386 $ 1049 

■ 10/25 MHZ 

■ 16 MB RAM CAPACITY SMB 
ON BOARD(OK), Q MB RAM CARD | 

- USES 2S6K OR 1 MB DRAMS 

* 8 SLOTS; 1X32-BIT RAM 
2X6 BIT 6 SX 16 BIT 

- SHADOW RAM FOR BIOS 
VIDEO * AMI BIOS 

* INTERLEAVED MEMORY 

- ADJUSTABLE BUS SPEEDS 

MCT-386MS25 

MCT-3S6MB20 10/M MHZ 366 

MOT-386-M 0MB RAM CARD fBK) 


UPGRADE YOUR 
MOTHEH8GARD! 


$849.00 

$149-95 


12 MHZ MINI-286 


$ 299 


- AT COMPATIBLE ■ KEYBOARD SELECTABLE 6/12MHZ 
‘ EXPANDABLE TO 4MB ON BOARD WITH 1 MB DRAMS (0K) 

■ SIX 16-HIT a TWO 0.BIT SLOTS - AMI BIOS - LED SUPPORT I 


MCT-M286-12 

MCTM286 

MCT-M286-16 

MCT-M286-20 

MCT-XMB 

MCT-TUHBO 


6/10 MHZ MINI-286 
6/16 MHZ 286 
10/26 MHZ 206 
STANDARD 4.77 MHZ 8088 
4.77/8 MHZ 0068 


$469.95 

$589,00 

$87.95 

$95.95 


MCT-TURBO-1 0 4.77/10 MHZ SINGLE CHIP 6088 $99.00 


EPROM PROGRAMMER *129 951 


0 


- PROGRAMS 27XX AND 27XXX EPROMS UP TO 27512 

- SUPPORTS VARIOUS PROGRAMMING FORMATS 6 
VOLTAGES ■ SPLIT OH 
COMBINE CONTENTS OF , 

SEVERAL EPROMS OF 
DIFFERENT SIZES 

- READ, WRITE. COPY. 

ERASE, CHECK a VSRlFY 
■ SOFTWARE FOR HEX 
AND INTEL HEX FORMATS 
MOD-EPROM 


JDR MICRO DEVICES. 2233 BRANHAM LANE, SAN JOSE 35124 
LOCAL (408) 559-1200 FAX (408) 559-0250 TELEX 171-110 
RETAIL STORE: 1256 S. BASC0M AVE„ SAN JOSE. CA 
(408) 947-8681 HOURS: M-F 9-7 SAT. 9-5 SUN. 12-4 


54,50 tor air. Orders over i (band foreign orders may require additional shipping 
charges—please contact Ido salea department Tor Lde amounl. CA residents musl 
Include apotFcable sales lair. Prices subject lo change without notice. We are nol 
responsible for typographical errors We reserve the righl to limit quantifies and lo 
suballLule nianiufacturer. All merchandise subjecl to prior sales. A full copy Ol Our 
terms is available upon request. Items piclured may only be representative, 


ORDER TOLL FREE 800-538-5000 SSS 


COPYRIGHT 19B9 4DR MICRODEVJCES 
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RYAN MCFARLAND___17 

989 SAMNA....81 

SANTA CRUZ OPERATION.117 
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1156 SCHLUMBERGER 

TECHNOLOGIES...68 

1124 SCOTT INSTRUMENTS. .49 

1085 SHARP ELECTRONICS.17, 323 

1148 SILICON BEACH SOFTWARE_68 

974 SMALL COMPUTER. .291 

988 SOLUTIONS INTERNATIONAL .... 81 

SONY....*.. 17 

STATWARE... 17 

SUN MICROSYSTEMS.17, 235 

SUN MOON STAR.. ..17 

975 SYBASE .. 259, 291 

982 SYMANTEC.. 68. 127 

1147 

889 SYSGEN. 177 

1110 TAESUNG INDUSTRIES....103 

TEN X TECHNOLOGY.17 

888 THE COMPLETE PC.202 

1077 THE SOFTWARE LINK.148 

THOMSON-CSF. 17 

1140 TIARA COMPUTER 

SYSTEMS... 17,49 

1086 TOSHIBA AMERICA . 123, 323 

1103 
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SYSTEMS,... 17 

1105 TRAVELING SOFTWARE...103 
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983 UNDERWARE. ....131 

UNIPRESS.. 17 

1141 UNIVERSAL DATA SYSTEMS.49 

V1SIX SOFTWARE... 17 

1123 VOICE PROCESSING.49 

1164 WANG LABORATORIES ..68 

948 WESTERN DIGITAL...202 

976 WORDTECH SYSTEMS.291 

1078 WYSE TECHNOLOGY...148 

978 XDB SYSTEMS.........291 

1087 XIRCOM... 123, 323 

1104 

1102 ZENITH DATA SYSTEMS ..123 


COMING UP IN BYTE 


The following articles are in the works for upcoming BYTE issues. Most 
will appear in October, but, computers being what they are and magazines 
being what they are, nothing is carved in stone. 


PRODUCTS IN PERSPECTIVE: 


More and more users are turning to optical storage devices—write-once and 
erasable—for archiving gigabytes of data. We look at both types of drives, for 
both the Mac and the PC, in the October Product Focus. 

System reviews in October will cover two new Micro Channel 
architecture-bus 80386SX machines from IBM and American Mitac, 

Now that 32-Bit QuickDraw is available for your Mac, a printer capable of 
reproducing its output sounds like a good idea. We look at such a printer, 
Tektronix’s ColorQuick, in a peripheral review. 

Software reviews: At long last, BYTE gets the opportunity to evaluate 
release 3.0 of Lotus 1-2-3. Is it enough to hold off improving competition? 
For the Mac, we look at Silicon Beach Software's SuperCard, which 
improves and expands on HyperCard. 


IN DEPTH: 


Well be covering optical technologies. While we tend to think of these as 
something from the future, we have in fact had optical technologies for some 
time. Lasers and their many implementations (e.g., printers, LCDs, and 
LEDs) are an optical technology. So are CD-ROMs and other forms of optical 
storage. And we are constantly seeing announcements of some of the 
elements of optical computing: signals, interconnections, and forms of 
packaging. Even optical computing itself is being accomplished with 
varying amounts of success in academic laboratories. Indeed, rather than 
being something from the future, optical technologies appear to be one of 
the roads to it. 


FEATURES: 


This year marks the twenty-fifth anniversary of BASIC and the fifteenth 
anniversary of Bill Gates and Paul Allen’s seminal implementation of BASIC 
for microcomputers. In our October issue, well present an anniversary 
retrospective on BASIC by Bill Gates. 

WeTl also take a look at helical scan technology, a method of storing data 
on magnetic tape that owes a great deal to the consumer VCR. 

With the advent of desktop publishing, the design of digital typefaces has 
become increasingly important. WeTl show how digital fonts are designed 
and implemented in a variety of systems. 

Also, look for the regularly scheduled features of our columnists in both the 
Expert Advice and Hands On departments, industry news in Microbytes, 
new hardware and software of note in What’s New, and the latest in 
noteworthy items tested by BYTE staffers in Short Takes, Readers outside 
North America, take note that the international Short Takes, Features, and 
What’s New sections of your copies are bonuses, not substitutes for items 
appearing in the domestic version of the magazine* 


SEPTEMBER 1989 * B Y T E 391 
















































READER 

SERVICE 


To get further information on the products advertised in BYTE, fill out 
the reader service card by circling the numbers on the card that cor¬ 
respond to the inquiry number listed with the advertiser. This index is 
provided as an additional service by the publisher, who assumes no 
liability for errors or omissions. 
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366 

241 
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ATI TECHNOLOGIES 

307 

66 

COMPUCOM. 

366 

72 

COMPUTER FRIENDS 
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19 
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• 
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PI COMPUTER CORP. 

146 
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402 

PiL COMPUTER SYSTEMS 

MW-4 
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PSL COMPUTER SYSTEMS 
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243 
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* 

RENEGADE . 

. NE-6 

256 

SANG COMPUTERSYSTEME . 129 

262 

SCIOTO COMPUTERS_ 

370 

453 

SIEMENS . 

IS-33 

266 

SOTATECHNOLOGY . 

99 

285 

TECHNOLOGY POWER 

370 

290 

TMI. INC. 

146 

329 

TOSHIBA. 

37 

330 

TOSHIBA. 

, 37 

457 

TRIANGLE DIGITAL. 

IS-60 

303 

TUSSEY COMPUTER PROD. 
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USER FRIENDLY . 
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NE-2 

312 
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VNS . 
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316 WELLS AMERICA.212 

317 WELLS AMERICA.279 

316 WELLS AMERICA.279 

321 WINTEK CORPORATION. 363 

321 XEC PRODUCTS.66 

325 ZENITH DATA SYSTEMS.327 

326 ZEOS INTERNATIONAL . 72,73 
391 ZEOS INTER NATIONAL. 218,219 


SOFTWARE 

814 

JBM/MSDOS APPLICATIONS 


Buetness/Otfice 

409 

CLARION SOFTWARE. 

IS-21 

410 

CLARION SOFTWARE. 

.15-21 

498 

DAYTRON ELECTRONICS . . 

$0-4 

120 

GENERIC SOFTWARE. 

.179 

121 

GENERIC SOFTWARE. 

.179 

122 

GENESIS DATA SYSTEMS. 

330 

123 

GENESIS DATA SYSTEMS 

330 

* 

ISM-SAADIV. 193-195 

137 

INFORMIX 

45 

136 

INFORMIX. 

45 

140 

INTELLIGENCE WARE,INC. 

71 

552 

1NTERACT1VE TEC H NOLOGY NE-11 

334 

NANTUCKET. 

.. 335 

441 

NOVELL. 

15-23 

* 

ORACLE . . 

...57 

522 

PEOPLESMITH SOFTWARE 

PC-2 

* 

RAIMA 53,114 

24 

TATE PUBLISHING 

23 

15 

TATE PUBLISHING. 

23 

289 

THE SMALL COMPUTER CO 

.256 

815 

JBM/MSDOS APPLICATIONS 


Sclent Ific/Technlca 1 

37 

BINARY ENGINEERING 

36 

498 

DAYTRON ELECTRONICS . . 

SO-4 

124 

GOLDEN BOW 

264 

132 

HORSTMANN SOFTWARE 

. 256 

435 

LOGIC PROGRAMMING ASSOC.IS-44 

175 

MATHSOFT,INC. 

51 

192 

NATIONAL INSTRUMENTS . 

.. cm 

222 

PATTON & PATTON. 

. 110 

259 

SCIENTIFIC ENDEAVORS . 

310 

160 

SCIENTIFIC ENDEAVORS . 

. 310 

261 

SCIENTIFIC ENDEAVORS . 

310 

267 

SPECTRUM.. 

.94 

268 

SPSS. 

287 

270 

STATSOFT. . 

111 

816 

IBM/MS DOS APPLICATIONS 


Miscellaneous 

268 

THE IDEA WORKS 

365 

817 

IBM/MSDOS - 

-CAD 

20 

AMERICAN SMALL BUS.COMP 130 

21 

AMS. 

383 

113 

FORESIGHT RESOURCES . 

.. 157 

114 

FORESIGHT RESOURCES . 

, 157 

305 

ULTIMATE TECHNOLOGY 

.. 372 

319 

WINTEK CORPORATION . . 

.... 9 

320 

WINTEK CORPORATION . . 

383 

818 

IBM/MSDOS—LAN 

370 

ATTACH MATE CORP.. 

239 

375 

OATABILITY SOFTWARE SYS 217 

* 

ELONEX. 

. 1S-9 

379 

FTP SOFTWARE. 

220 

382 

INTERNATIONAL COMP.GftOUP . 

. . 225 

214 

NORTON-LAMBERT 

59 

454 

SOFTTEK COMPUTER .... 

IS-62 

557 

SUMMA COMPUTER .. 

NE-19 

511 

SUMMA COMPUTER. 

$0-1 

819 
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* EOOSOFT ..70 


inquiry No. Page No. 

173 MAP INFO.79 

275 STSC . . 343 
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47 

BORLAND INTERNATIONAL 

.13 

48 

BORLAND INTERNATIONAL 

. .. 13 

96 

DIGITALK. 

54,55 

* 

JENSEN & PARTNERS . 

105 

151 

JYACCJNC. 

261 

158 

LAHEY COMPUTER SYSTEMS . 42 

* 

MICROSOFT. 

. 6,7 

328 

ZQHTECH. 

283 

621 

IBM/MSDOS — UTILITIES 

29 

AVOCETSYSTEMS, INC. 

79 

30 AVOCETSYSTEMS, INC. 

192 

35 

BE AWARE,INC. 

330 

36 

BE AWARE,INC. 

330 

42 

BLAISE COMPUTING 

47 

45 

BOLT SYSTEMS. 

132 

46 

BOLT SYSTEMS. 

132 

28 

CAD RE TECH NOLDG1 ES I NC 31 

540 

CONCEPTUAL SOFTWARE 

NE-15 

541 

CONCEPTUAL SOFTWARE . 

NE-15 

417 

DR. HUGGLE & PARTNER 

15-53 

499 

DTGiINO. 

SO-11 

500 

DTG.INC. 

SO-11 

542 

DTG.INC. 

NE-18 

543 

DTGJNC. 

NE-19 

127 

HAMMERLY COMPUTER SERVICE 2 54 

128 

HAMMERLY COMPUTER SERVICE 255 

133 

HYPERKINETX 

155 

134 

HYPERKINETIX . 

155 

426 

1 X 1 LTD.. 

iS-60 

340 

IMAGE NET SYSTEMS. 

374 

504 

ISLAND SYSTEMS 

NE-16 

150 

JB SOFTWARE 

325 


151 

JYACCJNC.. 

261 

159 

LANTANA . 

.. 176 

160 

LANTANA. , 

. 176 

169 

LOGITECH . 

. 282 

170 

LOGITECH. 

. 202 

436 

MASHOV SOFTWARE EXPORT 

15-31 

182 

MEDIA CYBERNETICS. 

.. 162 

163 

MEDIA CYBERNETICS 

. 162 

198 

MIX SOFTWARE. 

337 

199 

MKS. 

314 

215 

NU-MEGA TEC H NOLOG IE S 

201 

221 

PARSONS TECHNOLOGY 

. 67 

522 

PEOPLESMITH SOFTWARE 

PC-2 


207 QUARTERDECK. 208,209 

208 QUARTERDECK. 208,209 

209 QUARTERDECK . 208,209 

210 QUARTERDECK 208,209 

* QUARTERDECK.20BA-B 

455 SOFTWARE CONSTRUCTION IS-61 

271 STERLING CASTLE.34 

272 STERUNG CASTLE.34 

279 SUPERSOFT _ . . 60 

281 SWIRLSOFT.370 

299 TRAVELING SOFTWARE . . 266 

302 TURBO POWER ..334 
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324 ZWORLD 381 

822 tBM/MSDOS — COMMUNICATIONS 


57 CENTURY SOFTWARE.166 

338 COMMUNICATION RESEARCH GP 342 

339 COMMUNICATION RESEARCH GP 342 
101 DIVERSIFIED COMPUTER 378 

363 KEA SYSTEMS.229 

205 NATURAL MICROSYSTEMS .. 46 

445 PER1COM.IS-27 

283 TALKING TECHNOLOGY 377 

458 TRITON TECHNOLOGIES ...IS-59 

459 TRITON TECHNOLOGIES ...IS-59 

623 OTHER APPLICATIONS 

Business/Office 


321 XEC PRODUCTS. 86 


Inquiry No. Page No. 

824 OTHER — CROSS D EVELOPM ENT 


* SOFTWARE DEVELOPMENT SYS. - 83 

307 UNIVERSAL CROSSASSEMBLER 386 


825 MAIL ORDER/ 
RETAIL 


516 3-F ASSOCIATES,INC . PC-9 

11 ADVANCED COMPUTER PRODUCT 379 

12 ADVANTAGE SOFTWARE .107 

14 ALLREGULATOR AB.372 

18 AMERICAL GROUP .377 

4 BUYERS MART . 354,365 

* CALIFORNIA DIGITAL.387 

61 CLONE COMPUTER. 369 

65 COMPUCLASSICS.133 

67 COMPUSAVE.371 

71 COMPUTER DISCOUNT WAREHSE 126 

536 COMPUTER EXPERT NE-14 

539 COMPUTER EXPERT NE-14 

74 COMPUTER MAILORDER 100,101 

505 CQMF^/IER WHOLESALER CLUB .30-3 

506 COMPUTER WHOLESALER CLUB SO-3 

79 CQMPUTERLANE.373 

476 DAKOTA COMPUTER.MW-S 

94 DELTA COMPUTING TECH. 377 
416 DISK STAR .IS-30 

98 DlSKCGTECH . 377 

99 DISKETTE CONNECTION . 385 

102 DYNAMIC ELECTRONICS 366 
544 ELECTRIFIED DISCOUNTERSNE-I 
108 EXECUTIVE PHOTO 6 SUPPLY 190 

423 GREY MATTER___.IS-3 

481 HARD DRIVES INT'L . . , MW-9 

503 HARD DRIVES I NT'L.SO-9 

548 HARVARD INFO SYSTEMS NE-4 
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145 JADE. 375 
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* MICROWAY. 163 
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282 S NW COMPUTER ...... 274 
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SI 2 UNDERWARE ELECTRONICSSO-12 


306 UNITEX . . 382 

* US DIGITAL . SO-7 
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314 WAREHOUSE DATA 311 

467 Y.E.S MULTINATIONAL MW-12 

486 Y.E.S. MULTINATIONAL MW-12 


826 EDUCATIONAL/ 
INSTRUCTIONAL 


403 ADDISON-WESLEY IS-45 

22 ANNABOOKS 367 

406 BIX. 15-48 

* BYTE BACK ISSUES. 344 

so BYTE SITS ....... 370 

345 BYTE SITS .386 

* BYTE BOOK CLUB 286,289 

* BYTE PUBLICATIONS , IS-58 

* BYTE PUBLICATIONS ..IS-64 

" BYTE SUB. MESSAGE. 281 

* BYTE SUB SERVICE 48 


* BYTEWEEK/NEWSLETTER 403 

* BYTEWEEK/NEWSLETTER SO-Z 

* BYTEWEEK/NEWSLETTER .. JS-2 

* BYTEWEEK/NEWSLETTER PC-4 
61 COMPACT DISK PRODUCTS 41 

■ COMPUTER BOOKCLUB 256A-B 
70 COMPUTER BOOK CLUB 257 

* □EXPO WEST 89/EXPOCONSUL PC-6 

428 INFOSYS7EM '89 IS-52 

155 KNOWLEDGE GARDEN ... 401 

* LIBRARY OF COMP&INFG SCI 32,33 

* LIBRARY OF C0MP4INF05CI . 32A-B 
180 MCGRAW-HILL BOOKSTORE 281 

" MCGRAW-HILL NRI .. 176A-B 

447 QA TRAINING.JS-51 

308 UNIVERSITY OF MARYLAND 184 
- UNIXWORLD. MW-8 

* UNIXWQRLD .PC-12 

* UNIXWORLD 50-8 


827 DESKTOP 

PUBLISHING 


* 

ADOBE . 

207 

176 

MATRIX SOFTWARE . 

246 

190 

MICRO PRESS 

174 

443 

PACIFIC DATA PRODUCTS 

IS-25 

444 

PACIFIC DATA PRODUCTS 

IS-25 

Z26 

PERSONAL TEX 

162 


828 MISCELLANEOUS 

85 COUNT DISK 
255 SAFEWARE 

.167 

.378 

829 

OPERATING 

SYSTEMS 


8 2001 SALES. 280 

9 2001 SALES.280 

- IBM-AIX PRODUCT 14,15 

152 KADAK PRODUCTS.74 

242 QUANTUM SOFTWARE SYS. . . 69 
257 SANTA CRUZ OPERATION 63 

454 SOFTTEK COMPUTER .IS-62 

283 SOFTWARE LINK. 76,77 

264 SOFTWARE LINK.76,77 

269 ST SYSTEMS CORPORATION 386 


830 ON-LINE SERVICES 

* BIX.134,193 

450 BIX.312,313 

68 COMPUSERVE .129 

479 DATASOLVERS, INC .. MW-2 

480 DATASOLVERS, INC.MW-2 
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REQUEST FREE INFORMATION BY FAX 


Attention BYTE Readers!! Now you can fax your requests for free product and advertiser information 
featured in this issue. 

Just fax this page to 1-413-637-4343. You’ll save time because your request for information will be pro¬ 
cessed as soon as your fax is received. 



Circle the numbers 
below which correspond 
to the numbers assigned 
to advertisers and pro¬ 
ducts that interest you. 


9 Check off the answers to 
questions “A” through “C". 



Print your name, ad¬ 
dress, and fax number 
clearly on the form. 


Q Remove this page or 
copy this page clearly 
and fax it to the number 
above. 


Fit! out this coupon carefully. PLEASE PRINT. 


Name 


Title 


Company 


Address 


City 


Siate/Provitice Zip 


Counlry 

(- ) ---- (- )- - 

Phone Number Fax Number 

A. What is your level of management responsibility? 

] □ Senior-level Management 

2 □ Other Management 

3 □ Non-Management 

B. What is your primary job function/principal area of 
responsibility? (Check one.) 

4 □ Administration 

5 □ Accounting/Finance 

6 □ MIS/DP/information Center 

7 □ Product Design and Development 
» □ Research and Development 

9 □ Manufacturing 
to □ Sales/Marketing 
(1 □ Purchasing 

12 □ Personnel 

13 □ Education/Training 

14 □ Other: _ 

C Please indicate your organization’s primary business 
activity: (Check one.) 

Computer-Related Businesses: 

15 0 Manufacturer {Hardware, Software) 

16 □ Computer Retail Stores 

17 P Consultants 

18 □ Service Bureau/Planning 

19 □ Distributor/Wholesaler 

20 □ Systems H ouse/I ntegrator/VAR 

21 □ Other:_____ 

N on-Com p u Eer-Relat ed B usi nesses: 

22 P Manufacturing 

23 □ Finance, Insurance, Real Estate 

24 □ Retail/Wholesale 

25 □ Education 

26 □ Government 

27 □ Military 

28 □ Professions (Law, Medicine, Engineering, Architecture) 

29 □ Consulting 

30 □ Other Business Services 

3J □ Transportation, Communications, Utilities 

32 □ Other: _ 

D / already subscribe to BYTE 1 

| | Please send me one year of BYTE Magazine for $24.95 
and bid me. Offer valid in LIS. and possessions only. 
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INFORMATION 



Circie numbers on reply 
card which correspond to 
numbers assigned to items 
of interest to you. 


J Check all the appropriate 
answers to questions "A 1 * 
through “C" 


Print your name and 
address and mail. 


Want More 
Information 
About the 
Products and 
Advertisers 
Featured in 
this Issue? 

Use this Reader 
Service Card! 
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Hi] out this coupon carefully. PLEASE PRINT. 
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A. What is your level of 
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ll □ Other: 

(Check one.) 
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26 □ Government 

9 □ Manufacturing 

27 Q Military 

10 □ Sales/Marketing 

2R O Professions (Law. Medicine, 

11 □ Purchasing 

Engineering, Architecture) 

12 □ Personnel 

39 □ Consul! ing 
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tinn’s primary business activity: 
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(Check one,) 
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15 Years 
and Counting 

A decade 
and a half ago, 
these little boxes 
began changing 
the world 


eptember, 1975: President Gerald Ford is run¬ 
ning for reelection. Jaws is the highest-gross¬ 
ing motion picture in history. NASA launches 
the second Viking probe to Mars, Jack Nick- 
laus wins the World Open golf tournament. 
Emperor Hirohito becomes the first reigning Japanese mon¬ 
arch to visit the U.S. 

And in a little town in New Hampshire, a small group of 
people publishes the first issue of a new type of magazine: “a 
monthly compendium of information for the owners and users 
of the new microcomputer systems.” 

The first issue of BYTE included such things as the first 
comparative review, which looked at the three chips then 
available—the 8008, 8080, and IMP-16; a no-fooling pro¬ 
gramming article called “Write Your Own Assembler”; ads 
for Altair BASIC (“an easy-to-use programming language that 
can solve applications problems in business, science, and edu¬ 
cation”) in 4K-, 8K-, and 12K-byte versions, on either paper 
tape or cassette; and ads for computers and kits from MITS, 
Scelbi, Godbout, and Sphere, 

From a planned initial print run of 1000 copies, the first 
issue of BYTE swelled to 5000, 10,000, 25,000, 35,000, and 
finally 50,000 copies. The rest, as they say, is history—as 
chronicled in the pages of BYTE: 

Wouldn’t it be neat to have a computer all one's own without 
being as rich as Croesus ?—September 1975 

- ♦ - 

The general trend in hardware and software which will lead 
to the most widespread availability of computing... is toward 
a smoothly packaged product which can be made to work 
with the minimum difficulty by any literate and thinking 
person.. . .Who will become the General Motors of the 
computing field? I can’t predict that by any means. But I will 
predict that there will be such a concern.— May 1976 


The “appliance computer” is the concept of a true finished- 
product desktop general-purpose computer which can be 
purchased at your local dealer, a complete package of 
hardware with supporting systems software at a reasonable 
price.,. .There is Steven Jobs’s and Steve Wozniak’s Apple 
Computer, presently only available in single-board form 
without case, but soon to become a finished-product item at 
dealers coast-to-coast —Jan uary 1977 

— ♦ —— 

What does it take to make a computer system complete to the 
point of plugging it into the wall, plugging it into a color 
television, and turning it on? Stephen Wozniak of Apple 
Computer describes the design of such a system in his 
product-description article on the Apple IL —May 1977 

- ♦ - 

Rumors have it that companies ranging from Atari and Bally 
Manufacturing (arcade games) to Radio Shack and Texas 
Instruments are in the process of developing general- 
purpose systems appropriate for personal computing. 

—September 1977 

- ♦ - 

One of the most interesting new products at the NCC show in 
Dallas was Commodore’s new PET computer.,. .The PET is 
an excellent example of the true appliance computer: a neat, 
self-contained, graphics-oriented package designed for the 
mass market as well as for the serious experimenter. 

—October 1977 

- ♦ - 

Announced in August, the new Radio Shack TRS-80 is a 
major entry into the personal computer market... .The unit is 
priced competitively with some other computers on the 
market, and it will be interesting to see what develops in this 
low-priced appliance computer market .—November 1977 

continued 
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SETTING THE STANDARDS 


The functions that can be performed by the Motorola 68000 
and the new generation of microprocessors it represents are 
limited only by the imagination .—August 1979 

— - 4 -- 

The most exciting and influential piece of software that has 
been written for any microcomputer application is VisiCak. 

—November 1980 


■-- 4 — 

This month, Adam Osborne introduced a new personal 
computer, called the OsborneL. . .1 was impressed with its 
compactness: It will fit under an airplane seat .—April 1981 
- 4 - 

IBM's new personal computer. . . is far and away the media 
star, not because of its features, but because it exists at all. 
When the number-eight company on the Fortune 500 list 
enters our field, that is news.. . .The computer (code-named 
“Chess”). . Ts a mixture of the conventionally safe (some 
would say reactionary) coupled with a bit of daring-do {the 
8088 holds up the possibility of further 16-bit development). 

—July 1981 


—— 4 - 

The Xerox Star. . .single-handedly advances the state of the 
art in terminal design for the office,., .Clever user- 
interfacing devices abound on the Xerox Star, including a 
“mouse,” a mechanical box with wheels that can be rolled 
around on the desktop to position the cursor on the screen. 

—September 1981 

- 4 - 

At the January 1980 Unix conference in Boulder, Chuck 
Forsberg told me about a program that used the Sieve of 
Eratosthenes algorithm.. .to compute all prime numbers 
from 3 to 16,000... .1 modified KnutlTs program to eliminate 
all multiplication, scaled it to fit most microcomputer 
memory capacities, and translated the program to every 
accessible high-level language .—September 1981 

-— 4 -- 

On the basis of the prerelease version of the software, 

[Lotus] 1-2-3 promises to be a fast, easy-to-use, integrated 
package for people who need to manipulate numbers, 
graphs, and records of data.— December 1982 


- 4 -- 

Fortunately for us, the history of computing docs not stop 
with the Lisa.. . . Apple knows this machine is expensive and 
is also not unaware that most people would be incredibly 
interested in a similar but less-expensive machine. Well see 
what happens .—February 1983 


- 4 - 

The TRS-80 Model 100 is an amazing machine. In one fell 
swoop. Radio Shack seems to have bypassed the “electronic 
cottage’ 4 and brought us the “electronic shopping bag.” 

-May 1983 


The Macintosh arrives, finally, after a history of colorful 
rumors.. . .The Macintosh will have three important effects. 
First, like the Lisa, it will be imitated but not copied.. . . 
Second, the Macintosh will secure the place of the Sony 3Vt- 
inch disk as the magnetic medium of choice for the next 
generation of personal computers.. . .Third, the Macintosh 
will increase Apple's reputation in the market... .Overall, 
the Macintosh is a very important machine.— February 1984 

- 4 - 

Chastised for dumping the underwhelming PCjr on a new- 
technology-starved public, IBM blazed forth with its latest 
marvel, the Personal Computer AT, in mid-August. Our 
product description of the new machine reveals some 
curiosities: Its Intel 80286 microprocessor runs at only 6 
MHz; an upgraded PC-DOS is neither multitasking nor 
multiuser but does provide support for networking; and the 
redesigned AT keyboard breaks with the previous ISO 
standard layout, which will no doubt generate a sigh of relief 
from the PC-using public.— October 1984 

— - 4 — 

With a sustained performance of 3 to 4 million instructions 
per second, the 80386 CPU surpasses the speed of many 
current superminicomputers and matches the mainframes of 
only 10 years ago.— Inside the IBM PCs, Fall 1986 

- 4 - 

Apple has combined innovation and compatibility in the 
Macintosh II, the Mac with color and peripheral-card slots, 
and it has been worth the wait.— April 1987 

- 4 - 

The Personal System/2—including a 32-/16-bii bus, new 
operating systems, and new graphics systems—redefines 
IBM's microcomputer standards.... Unfortunately, the 
absence of the OS/2 software until sometime in 1988 leaves 
us, for now, with a line of computers that are little more than 
high-speed IBM PCs with large hard disks.— June 1987 

- 4 —— 

It's been a long wait, but it has finally arrived. In early 
October, Steve Jobs's NeXT, Inc., unveiled the fruit of its 
creative efforts: a workstation referred to as “the cube,” 

—November 1988 

- 4 - 

Intel's new high-speed 80860 RISC microprocessor sports 
an on-chip FPU and a 3-D graphics processor.. . .IFs the 
fastest thing on silicon—and the closest anyone's come yet to 
a Cray-on-a-chip,— May 1989 

- 4 - 

At Spring Comdex in Chicago in April, Intel finally took the 
wraps off its long-awaited 80486, just days after Motorola 
announced its latest powerhouse, the 68040.— June 1989 


With this issue, BYTE begins its fifteenth year. Over the 
next 12 months, we'II be presenting a series of special articles 
to celebrate our anniversary, culminating in the September 
1990 issue. We invite our friends—readers, developers, 
authors, and associates—to join us. And thanks for helping to 
make BYTE what it is. 

—The Editors ■ 
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Plug into 
RS232 port, 
run Install 
program, and 
Power Mouse 
is ready to go^ 
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SAVE TIME AND HASSLE! GUARANTEED! 

Introducing PowerMouse™ 


The PowerMouse is a unique productivity 
tool that com bines the smooth operation of a 
mouse with a 40-key keypad, allowing you to: 

■ Replace up to 240 lengthy keystroke 
sequences with the press of a button. 

■ Replace cursor keystrokes with a flick of the 
wrist. 

■ Cut down on going back to the keyboard. 

■ Virtually eliminate leaving your work to 
go to the edge of the screen to pick up 
commands. 

Yet PowerMouse is as simple to learn, use, 
and remember as a calculator 

Mouse-Friendly and Keyboard Smart 

The PowerMouse is a lot Like a keyboard - 
press a key, the command is executed. Yet all 
your cursor keystrokes are replaced with a 
simple flick of the wrist. And best of all. it 
works with your existing key board’driven soft¬ 
ware without changing its look, feel, or 
operation. 

PowerMouse is Straightforward 

PowerMouse plugs into a RS232 port 
(COM 1 or COM2). The software converts the 
touch of each button into a command as defined 
by a PowerMacro™ table. Unlike conventional 
macros, PowerMacros allow fluid cursor control 
to be an integral, natural part of your commands. 


0>c/e 337 an Reader Senice Card 


'7V run whale sessions where / haven't Taken 
my hand off the mouse to use the keyboard” 
—John Couleur, computer consultant, as quoted 
in ComputerWorld 

PowerMouse comes ready to run out of the 
box with: 

■ Lotus 1-2-3, All ways. Symphony, Quattro, 
and Lucid 

■ WordPerfect, WordStar and Volkswriter 

■ Harvard Graphics 

fl AI so av ai 1 ah I e.. .PowerC AD for A utoC ad V10 
You can also adapt PowerMouse to your spe¬ 
cific needs or for use with other programs. 
PowerMacro tables are stored as text files. 

Simply create or edit PowerMacros with the sup¬ 
plied editor (or any text editor). You can have as 
many PowerMacro tables as your disk can hold. 


30-Day Trial Period 
Money-Back Guarantee 

The best way to understand PowerMouse is 
to try it. There’s no risk: if you are not com¬ 
pletely satisfied, return it within 30 days for a 
full refund. 

PowerMouse sells for an introductory price 
of $ 195.00 ($223.00 list). PowerMouse with 
PowerCad sells for $245,00 ($295.00 list). Call 
toll free and charge your purchase to your Visa 
or MasterCard, Or return the coupon below. We 
pay for LfPS blue label shipping anywhere in the 
continental U.S. 

To Order Call 1-800-345-9!II ext !8 

ProHance Technologies, Inc. 

1307 S. Mary Avenue #104. Sunnyvale, CA 940B7 


I want to try PowerMouse on your no-risk money-back guarantee, 

PowerMouse $195.00 (California residents $208.65 tax included). 

Call 1-800-345-9111 ext, 18 

or send this coupon with your check or credit card number to ProHance Technologies at the address 
below. 

Name_Company_ 

Address____ 

Cily__ Stale_Zip_Phone_ 

□ 5 1/4" Disk □ 3 1/2" Disk ^ 9101 

□ Check Enclosed D Visa D MasterCard PF0HStf}C& 

Card Na _ ProHance Technologies, Inc. 

Expiration Date_ 1307 S. Mary Avenue #104, Sunnyvale, CA 94087 

408-746-0950 



System Requirements: IBM PC, AT. PS/2, or I0(K& compatible: DOS 2.0 of higher. RS232 serial port (9 or 25 pin}: 20K RAM. Power Mouse ami ProHance are trademarks of Pml tanec Tcthnolusics. Inc. 
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Hugh Kenner 

Putting Mike in a Box 


THE RISE OF THE EXPERT COMPANY: 

How Visionary Companies Are Using Artificial Intelligence 
to Achieve Higher Productivity and Profits 

by Edward Feigenbaum , Pamela McCorduck, and H. Penny Nii 


I n 1972, Hubert Dreyfus wrote the book What Computers 
Can f t Do, which he says is pretty well anything that draws on 
diffuse experience. One story tells how a computer struck back 
by beating Dreyfus at chess. Still, chess experience, as he 
might have retorted, is anything but diffuse; it's fiercely con¬ 
centrated, and experts have a monopoly. What they know can 
be arranged for a system to consult by way of decision trees. 

The same, we're now learning, is true of other sorts of expe¬ 
rience. How does your doctor decide you need a triple bypass? 
In the years I've been asking doctors a like question over the 
dinner table, I've not heard one coherent answer. What they 
know, they don't seem to know how they know. Yet, yes, it's 
formidable knowledge, so reducible to hard questions and hard 
answers that an expert system called MYCIN could simulate a 
huge range of diagnostic expertise. MYCIN, which dates from 
1976, drew on more pooled experience about bacterial infec¬ 
tions and optimal treatments 
than any one internist likely 
had, and it never suffered 
from distraction or sagging at¬ 
tention. It's become the stock 
instance of AI doing some¬ 
thing useful at last. 

You can buy an expert-sys¬ 
tem skeleton called Ist-Class 
for your microcomputer—no 
toy, it's one of several AI 
shells in use at DuPont—and 
use it to set up a savvy ques- 
tiou-and-answer tree for a 
subject that concerns you. 

The manual's example: “I've 
a 7-oz package that must be in 
Omaha tomorrow (which isn't 
a Saturday), so what's my best 
gamble?" (Answer: Express 
Mail; but if the deadline is 
prior to 10:30 a.m., try Fed¬ 
eral Express,) That draws on 
the know-how of a shipping- 
room expert. Call him Jack: 

1 st-Class has provided Jack- 
in-a-Box. 

What Jack-in-a-Box ad¬ 
vises you could figure out for 
yourself, if not as fast, from a 
master list of rates and sched¬ 
ules. The Mike-in-a-Box kept 
at DuPont is more interesting. 

Round the clock a massive 


distillation system runs, and the output must be 99.99 percent 
pure. A turnkey operation, you'd think? No. “The distillation 
column had to be watched constantly, and complex purges de¬ 
cided on the spot." The only man who had really mastered the 
art was an engineer named Mike. For 10 years, the routine for 
humbling smart-aleck upstarts was to place them where they 
had to do Mike's job. 

Then, in a month of interviews, Mike's subtle web of under¬ 
standing got transferred to an expert system. In effect, Mike is 
now available 24 hours a day and will stay on call long after he's 
retired. The savings are $100,000 a year. 

Paging through the case histories found in The Rise of the 
Expert Company , I was struck by the commonness of Mike de¬ 
pendency, how often there's one crucial person who gets 
phoned at midnight about a crisis. And the very fact that help 
can be delivered over the phone makes it likely that an expert 

system can simulate the cru¬ 
cial person. On the screen, 
just as on the phone, questions 
are prompted by your answers 
to previous questions. Once 
the data is deemed sufficient, 
there's a recommendation. 
One expert said the chief ben¬ 
efit he'd received from AI 
was being able to count on un¬ 
broken sleep. 

Another aspect of Mike de¬ 
pendency is this: The years 
that were steeping Mike in 
savvy also swept him toward 
retirement, so let's pray we 
can soon count on someone 
else showing comparable 
learning skills. Expert sys¬ 
tems never retire, and they are 
readily modified as param¬ 
eters are altered. 

“The same corporate 
streamlining that affected 
most American firms in the 
early 1980s has reduced staff 
at DuPont by 30 percent since 
1981, but that represents a 
loss of perhaps 70 percent in 
experience, since much of 
that reduction was through 
early retirement. A few hun¬ 
dred of those early retirees 
continued 
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Knowledge Processing 

Don’t leave your users 
lost in a maze of 
information! 

A knowledge processor communicates 
knowledge - the natural extension of 
everything we do on a computer. 

It’s the intelligent integration of everyday 
resources like data, text, logic, graphics, 
and video that turns information into 
knowledge. 

KnowledgePro is the first knowledge 
processor. It combines a high-level, 
object-oriented programming language 
with hypertext and expert systems 
technology. 

KnowledgePro gives you a total development 
environment with the tools you need to 
create intelligent multi-media applications. 

PC Magazine, Holland... “KnowledgePro is the first of a new generation of software, the 
knowledge processor...it has the power of, for example, Pascal or PROLOG, but the 
programmer isn’t troubled with the technical details.” 

PC Week, USA.. . “It’s rare, but every so often a PC application comes along that breaks 
new ground and creates a fundamentally different way to use computers. According to its 
corporate users...KnowledgePro does just that" 

Infoworld. .. “We don’t live in a computational world. If we’re going to move knowledge around 
we need tools.. .The same person who will learn macros in Lotus can learn this." 

KnowledgePro costs $495 with no runtime fees. It runs on EBM PC, XT, AT and PS/2 compatible machines 
with 640k of memory and a hard disk. A working demo with a 100 page manual is available for $33 including 
shipping ($38 foreign) with credit towards purchase of the full system. 

Find out what knowledge processing is all about. Call 518-766-3000 (fax sis--766-3003) 

or write to Knowledge Garden Inc., 473A Malden Bridge Rd., Nassau, NY 12123, USA. Amex, Visa or M/C accepted. 

KnowledgePro 9 
The intelligent way out 

Circle 155 on Reader Service Card 
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are being brought back to have their expertise captured in ex¬ 
pert systems that will help do the jobs they used to do them¬ 
selves.” And they love it. The AI people point to “the immor¬ 
tality syndrome.” 

The capture technique can vary. At Nippon-Kokan Steel, 
where it may take 20 years to train a blast-furnace operator 
(someone whose readings of several thousand sensors can keep 
the beast from dumping or else choking up), the very best oper¬ 
ator came to be known as “God,” and setting up an expert sys¬ 
tem so all the furnaces could be as well run as God’s meant 

T 

he prime 
narrative theme of the 
book is how a mere 
hint that we might , ah, 

“automate Mike ” 
impinges on corporate 
sociology. 

Knuckles whiten. 

winkling out of him knowledge “even he didn't know he had.” 
He’s like those physicians I’ve talked to. At the other extreme, 
there exist Mikes who are so articulate you just turn on Ihe tape 
recorder and stand back. 

American Express, DEC, DuPont, Texas Instruments, 
Schlumberger, IBM, Toyota, Fujitsu, Wesiinghousc. . .they all 
have AI systems stowed away here and there (and decentralized 
DuPont has several hundred). Given the evident benef its of an 
automated Mike at strategic junctures, it all sounds open-and- 
shut. It wasn’t and isn’t. The prime narrative theme of the book 
is how a mere him that we might, ah, “automate Mike” im¬ 
pinges on corporate sociology. Ear flaps are buttoned, eyes 
averted. Knuckles whiten. Why? 

Managers tend not to realize how dependent they are on a 
tiny platoon of Mikes, or how fragile that dependence is. 
(We’ve a system working here, haven’t we?) Then there’s the 
NIH (not invented here) syndrome: We know our business, lei 
eggheads tend to theirs. Or the mention of Lisp and Prolog 
turns eyes glassy. Or you’re talking about spending money, and 
we’re comfortable where we are, amid a smooth payroll flow. 
Worst, if word gets to Mike himself prematurely, he’ll panic. 
Me? replaced by a robot ? 

No, he won’t be replaced, he’ll be assisted; it’s important to 
have the word reach him in that form, so put that he'll crave the 
assistance. Generally, in scenario after scenario, what has paid 
off in happy Mikes and million-dollar savings has been the zeal 
of some middle-level person who understood just the right way 
to keep persisting. 

At American Express, a man named Robert Flast worked 
month in, month out, against al l manner of corporate obstruc¬ 
tion, until a system was in place that automates the vetting of an 
unexpected credit request phoned in by, say, a book dealer in 


Paris. In effect, it automates a 5-inch-thick manual of which 
humans were supposed to recall any relevant detail in a 70-sec- 
ond time frame. (Say “no” wrongly, and you’ve lost a transac¬ 
tion. Say “yes” wrongly, and you’ve pointed yet another file to 
the bad-debt basket.) The annual yield of the AI system, which 
simply lets a human decide from improved information, is esti¬ 
mated at $27 million. (And a human who doubts the system’s 
recommendation can ask it to outline its reasons.) 

And at Northrop Aircraft, Ken Lindsay and Bob Joy took the 
“Ken and Bob Show” (an Apple on a dolly, with a demonstra¬ 
tion program hacked in BASIC) to office after office in building 
after building till they'd gotten agreement that a system called 
ESP could automate the immensely intricate and often wasteful 
process of scheduling the flow of 20,000 parts into a jet fighter 
(speedup factor: 12 to 18). 

And at Texas Instruments, a man named Harry Tennant 
landed the firm a $50 million Air Force contract when the firm 
wasn’t yet convinced that its newly formed AI division had been 
a good idea. Stories about MYCIN (“but when you’ve heard 
those stories once you don’t want to hear them again”), demon¬ 
strations of Lisp prototyping {“but Lisp can seem to be all about 
matching parentheses”)—such had been about the state of the 
action when Uncle Sam came fishing for a system whereby de¬ 
cision makers who were too far along in their careers to bother 
with computer language could query a big database in plain En¬ 
glish. TI asked for a data sample, the Air Force obliged, and 
Tennant had a demonstration program running in five days. He 
even makes it sound easy: “I worked late one night." 

The Rise of the Expert Company is chatty and ill-structured 
and laden with redundancy and badly needs an index—but is 
still worth your time. Whether Natural Computation: Selected 
Readings, which is edited by Whitman A. Richards, merits 
your time depends on you. It’s a fat paperback compilation of 
college-course readings, replete with sentences like—Hold your 
breath— 

“Human walking is a very complicated activity in which the 
cyclic movements of the lower extremities translate the body in 
the forward direction. These movements are due to the action of 
muscles, which in turn are coordinated by the nervous system. ” 

True, and human writing results from twitching of the fin¬ 
gers. These are learned papers, with coauthors and academic 
addresses and kudos to granting bodies. What they’re about, 
though, isn’t risible: efforts to get a computational handle on all 
manner of human activity, starting with vision. That was AI’s 
old plenary dream, before expert systems (in the purist view) 
reduced it to compacted instruction manuals. Have a look at #4 
on the Cartoon Algorithm, which addresses from another angle 
the art historian Ernst Gombrich’s classic question: How do we 
recognize a caricature when most “information” is missing and 
what’s left is demonstrably wrong? Or at #12, where a Connec¬ 
tion Table shuttles the reader between visual and verbal presen¬ 
tations, not omitting freaks like Milne’s heffalump and Pen¬ 
rose’s triangle. Or at. . . well, you go and look. ■ 

The Rise of the Expert Company, Times Books, New York: 
1988 , 322 pages, $19.95 

Natural Computation, MIT Press , Cambridge, MA: 1988 , 561 
pages, $25 


Hugh Kenner is a professor of English at Johns Hopkins Univer¬ 
sity. His reviews have appeared in publications like the New 
York Times and Harper’s. His recent books include A Sinking 
Island and Mazes. He can be contacted on BIX as "hkenner. " 
Your questions and comments are welcome. Write to: Editor , 
BYTE. One Phoenix Mill Lane, Peterborough, NH 03458. 
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Quality In... 

Quality Out 



No matter how well acquainted you are 
with making important personal 
computing decisions—decisions that, may 
involve hundreds of thousands of 
dollars—the value of those decisions is 
only as good as the value of your 
information. Without quality 
information—it’s hard to make quality 
decisions. 

BYTEweek, McGraw-Hill's new weekly 
newsletter for professionals in the 
personal computer industry, is devoted to 
giving you that quality information 
through its timely and compact one-stop 
news format. 

This new publication provides you with 
short, casy-to-read selections of the most 
important news and technological 
developments of the past week. And 
BYTEweek interprets this news with in- 
depth commentary and analysis. 

Subscribe to BYTEweek for quality 
information. Remember, quality 
in. , .quality out. 


Subscribe now and take advantage 
of the special one-year charter 
subscription rate of $395 ($495 
outside the U.S, and Canada). This 
special price represents a savings of 
$100 off the regular rate. Your 
subscription includes 50 issues plus a 
free three-month subscription to 
BIX—a $49 value. Through BIX you 
can directly access the Microbytes 
Daily news service and communicate 
with other BIX users. 

Dont miss this opportunity! In the 
U.S., call BYTEweek’s toll-free number: 
1 - 800 - 258 - 5485 , in N.H. and outside 
the UR, call: 1-603-924-9281. 

BYTEweek oilers a money-back guarantee if you’re 
not completely satisfied. 


BVTEPHf 

News and Analysis for Professionals in the Personal 
Computing industry 

One Phoenix Mill Lane, Peterborough. NH 03458 








STOP BIT ■ Peter C. Olsen 



A bold new proposal 
for matching high- 
technology people 
and professions 

O ver the years, the problem of 
finding the right person for the 
right job has consumed thou¬ 
sands of worker-years of re¬ 
search and millions of dollars in fund¬ 
ing. This is particularly true for high- 
technology organizations where talent is 
scarce and expensive. Recently, how¬ 
ever, years of detailed study by the finest 
minds in the field of psycho industrial in¬ 
terpersonal optimization have resulted in 
the development of a simple and fool¬ 
proof test to determine the best match be¬ 
tween personality and profession. Now, 
at last, people can be infallibly assigned 
to the jobs for which they are truly best 
suited. 

The procedure is simple: Each subject 
is sent to Africa to hunt elephants. The 
subsequent elephant-hunting behavior is 
then categorized by comparison to the 
classification rules outlined below. The 
subject should be assigned to the general 
job classification that best matches the 
observed behavior. 

Classification Guidelines 
Mathematicians hunt elephants by going 
to Africa, throwing out everything that is 
not an elephant, and catching one of 
whatever is left. Experienced mathema¬ 
ticians will attempt to prove the existence 
of at least one unique elephant before 
proceeding to step 1 as a subordinate ex¬ 
ercise. Professors of mathematics will 
prove the existence of at least one unique 
elephant and then leave the detection and 
capture of an actual elephant as an exer¬ 
cise for their graduate students. 

Computer scientists hunt elephants by 
exercising Algorithm A: 


PACHYDERMIC 

Personnel 

Prediction 


1. Go to Africa. 

2. Start at the Cape of Good Hope . 

3. Work northward in an orderly man¬ 
ner, traversing the continent alter¬ 
nately east and west, 

4. Duri ng each traverse pass, 

a. Catch each animal seen. 

b. Compare each animal caught to a 
known elephant. 

c. Stop when a match is detected. 

Experienced computer programmers 
modify Algorithm A by placing a known 
elephant in Cairo to ensure that the algo¬ 
rithm will terminate. Assembly lan¬ 
guage programmers prefer to execute 
Algorithm A on their hands and knees. 

Engineers hunt elephants by going to 
Africa, catching gray animals at ran¬ 
dom, and stopping when any one of them 
weighs within plus or minus 15 percent 
of any previously observed elephant. 

Economists don't hunt elephants, but 
they believe that if elephants are paid 
enough, they will hum themselves. 

Statisticians hunt the first animal they 
see n times and call it an elephant. 

Consultants don't hunt elephants, and 
many have never hunted anything at all, 
but they can be hired by the hour to ad¬ 
vise those people who do. Operations re¬ 
search consultants can also measure the 
correlation of hat size and bullet color to 
the efficiency of elephant-hunting strate¬ 
gies, if someone else will only identify 
the elephants. 

Politicians don't hunt elephants, but 
they will share the elephants you catch 
with the people who voted for them. 

Lawyers don't hunt elephants, but they 
do follow the herds around arguing about 
who owns the droppings. Software law¬ 
yers will claim that they own an entire 
herd based on the look and feel of one 
dropping. 

Vice presidents of engineering, re¬ 
search, and development try hard to hunt 
elephants, but their staffs are designed to 
prevent it. When the vice president does 
get to hunt elephants, the staff will try to 


ensure that all possible elephants are 
completely prehunted before the vice 
president sees them. If the vice president 
does see a nonprehunted elephant, the 
staff will (1) compliment the vice presi¬ 
dent's keen eyesight and (2) enlarge itself 
to prevent any recurrence. 

Senior managers set broad elephant- 
hunting policy based on the assumption 
that elephants are just like big field mice, 
but with deeper voices. 

Quality assurance inspectors ignore 
the elephants and look for mistakes the 
other hunters made when they were 
packing the jeep. 

Salespeople don't hunt elephants but 
spend their time selling the elephants 
they haven't caught, for delivery two 
days before the season opens. Software 
salespeople ship the first thing they catch 
and write up an invoice for an elephant. 
Hardware salespeople catch rabbits, 
paint them gray, and sell them as desktop 
elephants. 

Validation 

A validation survey was conducted about 
these rules. Almost all the people sur¬ 
veyed about these rules were valid. A few 
were invalid, but they are expected to re¬ 
cover soon. Based on the survey, a statis¬ 
tical confidence level was determined. 
Ninety-five percent of the people sur¬ 
veyed have at least 67 percent confidence 
in statistics. ■ 

ACK NOWLEDGMENT 
This study has benefited from the sugges¬ 
tions and observations of many people , 
all of whom would prefer not to be men¬ 
tioned by name. 


Peter C, Olsen is a registered professional 
engineer and a lieutenant commander in 
the Coast Guard Reserve. He can be 
reached on BIX as “pcolsen. ” 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane , Peterborough , NH 
03458. 
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QuickBASIC 


Instrumentation 

Code 

Generation 


There's only one solution. 


Lab Windows 


i m 


Are you using a DOS-based personal computer for control¬ 
ling instrumentation? Do you want the best available soft¬ 
ware tools for acquiring and analyzing data using standard 
DOS programming languages? If your answer to these 
questions is yes* LabWindows^ is just the solution you're 
looking for. The unique LabWiodows function panel inter- 
face lets you interactively control your instrumentation 
hardware and collect data, as well as automatically generate 
Microsoft® C or QuickBASIC program code for your appli¬ 
cation. 

With LabWindows you can control GPIB, RS-232, or VXI 
instruments, or plug-in data acquisition cards for PS/2 and 
PC-AT computers. For standalone instrument users, the 
LabWindows instrument library has over 50 ready-to-use 
instrument drivers so you can program your instrument 
using intuitive instrument-specific function panels, without 
knowing the instrument inside-out. 

Because acquiring data is only one element of your applica¬ 
tion, LabWindows has a complete set of QuickBASIC and C 
compatible libraries for data analysis, presentation, and 
storage. Manipulate arrays, create a histogram, or use the 
optional Advanced Analysis Library to perform operations 
such as Fast Fourier Transforms, digital filtering, and curve 


fitting. Give your programs a big performance boost using the 
specially optimized LabWindows analysis routines for comput¬ 
ers with an 80387 numeric coprocessor. For your data presen¬ 
tation and storage needs, use the LabWindows Graphics Library 
to create muUiplol graphs, barcharts, or scatter plots, and use the 
Data Formatting Library for data logging and file operations. 

If you’re looking for the right tools to take maximum advantage 
of your DOS computer using QuickBASIC or C for data acqui¬ 
sition and analysis, there is only one solution... Lab Windows, 
Call National Instruments at (800) IEEE-488 to speak with a 
sales or applications engineer about how LabWindows can help 
you. 

Ask for a FREE Catalog 
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Our most 
powerful 386 
based computer* 


The remarkable Tandy 
5000 MC Professional Sys- 
tem is pure performance, 
from the Intel® 80386 pro¬ 
cessor operating at 20 MHz 
to the high-speed memory 
with cache controller that 
provides RAM-fast access to 
your data. 

With the 5000 MC, you 
have the high-performance 
platform needed to take 
full advantage of industry- 


standard MS-DOS® applica¬ 
tions, powerful new MS® 
OS/2 programs or multiuser 
SCO XENIX® software. 

Operating at 20 MHz, the 
5000 MC cuts through the 
big jobs like database man¬ 
agement, large spreadsheets 
and sophisticated graphics. 
And with its IBM® Micro¬ 
Channel™ compatible ar¬ 
chitecture, it’s the ideal 
high-end PC workstation. 


The Tandy 5000 MC has 
power to share. It’s system 
architecture provides high 
performance in data-transfer 
rates when the 5000 MC is 
configured within a 3Com 
workgroup or a XENIX mul¬ 
tiuser environment. 

The Tandy 5000 MC is 
the new alternative in per¬ 
sonal computing. From the 
broadest selection of PCs 
made in America. 

Radio /hack 

COMPUTER CENTERS 

A DIVISION OF TANDY CORPORATION 


Tandy Computers: Because there is no better valued 

Intel and 386/TM licensed Irom Intel Cnrp IBM /Reg. TM and Micro Channel/TM l&M Corp 
MS, MS-DOS and XEN W licensed from Microsoft Com. 
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